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SYLLABUS 


The  following  report  is  directed  primarily  to  two  groups 
of  people  with  an  interest  in  the  Buffalo  Creek  flood  plain 
study  area*  First  it  is  written  to  provide  planners  and  local 
governments  with  technical  information  on  the  magnitude  and 
frequency  of  possible  future  flooding  along  Buffalo  Creek* 

With  this  information  these  planners  and  officials  have  a 
basis  for  effective  and  workable  legislation  for  the  control 
of  land  use  within  the  flood  plain. 

The  second  group  to  whom  the  report  is  directed  consists 
of  the  residents  within  the  study  area  -  particularly  present 
and  prospective  property  owners  in  and  adjacent  to  the  flood 
plain  of  Buffalo  Creek.  In  order  for  flood  plain  regulations 
to  receive  the  necessary  public  support,  it  is  important  that 
residents  know  the  past  history  of  flooding,  the  purposes  and 
benefits  of  flood  plain  regulation  and  the  ways  that  these 
regulations  can  be  coordinated  with  an  overall  plan  of  develop¬ 
ment  for  the  area.  Often  through  ignorance  of  the  flood  problem 
or  a  disregard  of  the  flood  potential,  expensive  development 
is  allowed  to  occur  in  flood  plain  areas.  Federal  funds  for 
flood  control  projects  are  authorised  only  when  there  are  suf¬ 
ficient  damages  from  past  floods  to  economically  justify  the 
cost  of  the  project.  This  means  that  development  in  a  flood 
plain  area  may  suffer  considerable  damage  before  protection 
can  be  justified  and  the  value  of  the  original  development  is 
considerably  reduced. 

Regulation  of  flood  plain  development  is  a  relatively 
new  approach  to  the  problem  of  preventing  flood  damageo.  It 
consists  of  first  making  the  local  residents  aware  of  the 
magnitude  and  frequency  of  possible  flooding.  The  flood 
plain  areas  of  Buffalo  Creek  are  relatively  undeveloped  and 
future  damages  can  be  held  to  a  minimum  by  regulating  the 
location  and  type  of  development.  This  report  is  designed 
to  provide  the  general  public  with  information  concerning 
the  flood  potential  and  the  local  governments  with  data  to 
form  a  basis  for  regulatory  legislation. 

Buffalo  Creek  has  a  history  of  a  number  of  floods  which 
inundated  a  substantial  area.  The  fact  that  past  damages  and 
inconvenience  have  not  been  more  severe  is  due  to  the  rela¬ 
tively  minor  development  in  the  flood  plain  area*  Since  there 
is  every  indication  that  tha  potential  flood  threat  will  in¬ 
crease,  the  only  way  to  prevent  an  increase  in  damages  is  to 
prevent  an  increase  in  development  in  the  flooded  area.  It 
most  be  understood  that  flood  plain  regulation  will  have  but 
little  effect  on  existing  damages,  but  Is  desi|ned  primarily  to 
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prevent  damages  that  would  otherwise  occur  to  future  develop¬ 
ment.  Nor  does  regulation  preclude  all  development  in  the 
flood  plain  but  rather  recommends  its  use  for  recreation  areas , 
perking  lots,  wild  life  refuges  and  other  low  damage  develop¬ 
ments. 

A  separate  attachment  containing  a  General  Discussion 
of  Guidelines  for  Flood  Plain  Regulations  and  Flood  Proofing 
Practices  has  been  included  for  those  individuals  and  agencies 
who  are  Interested  in  more  details  oh  these  subjects  than  are 
contained  in  the  main  report.  The  attachment  follows  the 
main  report  and  has  been  printed  on  green  paper  so  that  it 
can  be  more  easily  located. 
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GENERAL 


1.  IMTRODUOTTON 

The  Flood  Plain  Information  Report  on  "‘uffalo  Creek, 

New  York  has  been  prepared  =  t  t>?  request  of  the  Erie  County 
Department  of  Public  Works.  In  New  vork  State  the  Water 
Resources  Commission  is  responsible  for  providing  policy 
decisions  concerning  flood  plain  study  applications  and  the 
Department  of  Public  Works  is  responsible  for  coordination 
of  the  report  preparation  after  the  ini'  'ating  policy  deci¬ 
sion  has  been  made.  By  letter  dated  Cl  November  1961,  the 
New  York  State  Department  of  Public  Works  requested  the 
Corps  of  Engineers  to  consider  the  application  for  the 
Buffalo  Creek  study.  The  study  covers  approximately  17. C 
miles  of  Buffalo  Creek  in  the  towns  of  Wert  Seneca  and  Elma, 

Erie  County,  New  ''ork. 

2.  The  reoort  has  been  prepared  in  two  carts  -  the  main  report 
and  the  technical  appendix.  The  meir  report  contains  all  the 
available  pertinent  information  on  th"  extent  and  frenuenc'r  of 
flooding  and  was  prenared  for  the  general  information  and  use 

of  the  public,  local  government  officials,  planning  commissions, 
and  developers.  The  technical  anoendix  contains  additional 
engineering  details  and  technical  d^t’  us"d  or  developed  in 
the  n reparation  of  the  main  renort,  ’-.’hi  ch  ma-  b«  of  value  to 
engineers  ar.d  designers. 

3.  Ar^-r-TEAfTO!! 

T^is  renort  v'ar  been  prenaree1  under  th°  provisions  of 
Section  006,  public  Law  86-6ljG  fwlood  Control  Act  of  I960), 
as  amended,  which  authorizes  the  Corns  or  Engineers  to  compile 
and  disseminate  information  on  floods  and  flood  damages  upon 
the  request  of  responsible  local  governmental  agencies.  The 
formal  request  for  study  was  transmitted  to  the  Chief  of 
Engineers,  Department  of  the  Army,  Washington,  D.  C.,  on 
11  June  1962.  This  renort,  has  been  reviewed  a.nd  approved  for 
release  b.-  the  State  of  New  York  Department  of  Public  Works 
and  the  Gf<’icr,  Ch  "f  of  Engineers »  Copier  of  pertinent 


correspond-  nee  and  the  text  of  Section  206  ?rr  presented  in 
the  appendix  to  this  report  which  has  been  or:  ntM  in  only 
a  lir.l  *ed  nunb»r  of  copier-. 

h.  r'f-’  ?"•;  ct,,t)y 

I*  is  *h«  i::*‘'nt:on  of  thir  stud  ■  to  provide  useful  and 
specific  i n '’om ti on  on  oast  flood  occurrences  °s  ™H  as  to 
provide  •*  guide  to  the  extent  a^d  fr^quenc-’  of  p«ture  floods, 
'fith  *hi  r  info  motion,  local  and  Ttate  acnr.ei''f  irr  work 
tov*> rd  the  achievement  of  the  foiled  n-;  O'  jocti ves : 

a.  To  nubMciz®  information  for  the  guidance  of  public 
agencies,  private  interests  and  individua1  citizens  on  the 
hazards  of  flood  plain  occupancy. 

b.  To  reduce  future  flood  damage  through  regulation  of 
the  use  of  t^e  flood  plain. 

c.  To  preserve  adequate  floodwa’-  and  channel  clearances. 

d.  To  reduce  future  expenditures  for  projects  to  protect 
developments  which,  in  the  absence  of  this  information,  would 
have  taken  place. 

e.  To  allov<  naxirum  use  of  the  flood  plain  b”  developments 
with  low  damage  potential,  using  the  data  from  this  study  as 
the  basis  for  local  plannin-  and  regulation. 

5.  SCOPS  C?  THS  STi'DY 

This  flood  plain  information  study  covers  the  inundated 
areas  alonr  "ufralo  Creek  from  its  confluence  with  Cayuga  Creek 
to  the  east.orl-'  limit  of  the  town  of  Elm .  Tor  ready  identi¬ 
fication  the  upr-tma-  limit  of  the  stud--  has  been  taken  as  the 
~ast  Aurora  -  Porterville  Foad  hri  •’ge  ov°r  the  creek,  "he 
flood  ola:n  'ra  includes  portions  of  th«  to ’-ms  of  ’’est  Ceneca 
and  Tima  in  Or: «  ni:n*,r.  "he  study  arm  is  indicated  on  slate  1 
which  is  a  Karin  ~aT'  or  Buffalo  Cr«ek.  ~'h°  study  is  intended 
to  determine  th<-  extent  ■”-’d  frecu«ncv  of  -'ast  flooding  in  the 
ar-e-a  and  to  'ro  vide  on  estimate  of  similar  data  for  possible 
future  occurrences. 

6.  Newspaper  accounts,  stream  flow  records  and  interviews  with 
local  residents  indicate  that  recent  flooding  occurred  within 
the  study  area  in  1^28,  June  1977,  March  l^h?,  March  1955, 

March  1956,  Januar-  1°59,  and  March  1^6?.  Other  floods  probably 
occurred  previous  to  !9?fi  hut  no  definite  dates  or  stages  could 
be  established  because  of  the  lack  -f  development  and  records 
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in  the  area  at  that  time.  n°cause  of  its  magnitude  and  recent 
occurrence,  th~  mst  detailed  information  was  obtained  for 
the  flood  of  January  1959.  This  fl^od  was  used  as  a  reference 
for  the  information  in  this  report.  The  flooded  area  from 
the  January  1959  fl’od  is  shov;n  n  plates  2,  3,  U,  and  5,  and 
the  profile  for  this  flood  is  shown  on  plates  6  and  7- 

7.  US 3  nF  THE  REPORT 

The  information  and  suggestions  contained  in  this  study- 
are  presented  for  the  information  of  the  general  public  of 
the  area  ~nd  the  consideration  and  use  by  the  'Jew  York  State 
Water  Resources  Commission,  Erie  County  Planning  Commission 
and  other  local  government  agencies.  The  '’l^oded  outlines, 
profiles  and  estimated  flood  frequencies  can  b°  us^d  to  deter¬ 
mine  the  relative  risk  of  flooding  for  various  srms  within 
the  flood  plain.  With  this  information,  future  development, 
either  on  an  individual  lot  or  t.r-ct  basis,  may  be  planned 
with  due  regard  for  possible  flooding  both  overland  and 
through  newer  outlets.  When  flood  plain  regulations  are 
drawn  up  by  local  agencies  they  can  be  'esisted  by  the 
general  guidel:nes  set  forth  in  this  report  which  recognize 
the  need  to  permit  optimum  usage  of  an  area  without  increas¬ 
ing  potential  flood  damage.  The  flood  outlines  and  profiles 
contained  within  this  report  provide  a  definite  base  to  which 
these  regulations  can  be  related. 

8.  This  study  is  not  intended  to  extend  any  Federal  authority- 
over  zoning  or  other  regulatory  methods,  nor  does  it  commit 
the  Federal  Tovernment  to  investigating,  nlanning,  designing, 
constructing,  operatinr  or  maintaining  any  facilities  discussed 
or  imply  any  attempt  to  undertake  such  activity  if  not  author¬ 
ized  by  Congress.  It  is  the  responsibility  of  the  State  and 
local  agencies  to  disseminate  the  information  in  this  report 

to  local  interests  or  individuals  who  have  use  for  such  infor¬ 
mation.  The  State  coordinating  agency  for  the  distribution 
of  this  study  is : 

The  New  York  State  Water  Resources  Commission 
Conservation  Department 
Alban’/,  New  York  12226 

Copies  of  the  main  report  or  main  report  with  technical  appendix 
may  be  obtained  by  contacting  the  following  local  address: 

State  of  New  vork  Conservation  Department 
Division  of  Water  Resources 
UlQU  Seneca  Street 
West  Seneca,  New  York 


A  limited  number  o n  copies  will  also  be  available  for  reference 
at  the  following  locations: 


a.  "ri~  iounty  Planning  Department 
220?  Citv  Hall 

foj  r Palo,  Pew  foork  lh?02 

b.  Pima  Town  Hall 
llilC  "owen  Hoad 
Pima ,  Hew  verk  11(059 

c.  ’.lest  T^neca  Town  Hall 
Ii6Pn  “'eneca  ^treet 

West  Seneca,  Hew  York  l.u22it 

Reference  copies  of  the  technical  appendix  will  also  be  avail¬ 
able  for  the  us~  of  the  general  pu’lic  at  the  above  locations. 

9.  A  C  K  HOWL  EDfJMEMTS 

Considerable  information  was  obtained  •’rom  among  the 
data  developed  for  the  Review  of  Reports  for  Flood  Control  and 
Allied  Purposes  on  Cayuga,  Duffalo  and  Cazenovia  Creeks  dated 
1966.  That  report  was  also  prepared  by  the  Buffalo  District, 
Corps  of  Engineers  and  contained  much  of  the  basic  data  neces¬ 
sary  for  this  study.  The  cooperation  and  assistance  given  by 
the  following  agencies,  and  numerous  individuals,  in  the 
accumulation  of  the  information  used  in  this  report  is  greatly 
anpreciated.  A  listing  of  credits  for  photographs  follows 
the  teyt  of  the  report. 

Town  of  Elma 
Town  of  West  Seneca 

Erie  "brunt"  Department  of  public  ’'forks 
Mew  vork  °tate  Department  of  foibiic  Works 
Erie  Countv  Planning  Poard 
C.  Weather  Dureau 
P.  S.  Geological  Survey 
'!«*•’  ’fork  'tate  Water  Resources  Commission 

10.  CPm 'HIM  J  ACPI  STANCE  y  CORPS  0E  EMGI’IEERS 

The  technical  assist~nce  of  the  Corps  of  Engineers  will  be 
available  to  local  and  State  agencies  t,c  interpret  and  explain 
the  information  contained  in  this  report,  particularly  as  to 
its  use  in  developing  effective  flood  plain  regulations.  Aft«r 
local  authorities  have  selected  the  flood  magnitude  or  frequency 
to  be  used  as  th«  basis  for  regulation,  the  Corps  of  Engineers 
can  assist  in  the  selection  of  floodway  limits  bv  providing 


information  on  the  effects  of  various  widths  of  fioodway  on 
the  profile  of  the  selected  flood.  Requests  for  specific 
data  that  may  be  required  in  particular  areas  to  carry  out 
an  effective  regulatory  control  program  should  first  be 
coordinated  through  the  'later  Resources  Commission.  As 
further  information  becomes  available  on  rainfall,  runoff 
and  flooding,  the  Corps  of  Engineers  can  prepare  addenda  con¬ 
cerning  any  of  the  information  that  differs  substantially 
from  the  data  presented  in  this  report.  Major  revisions 
should  be  specifically  requested  by  the  coordinating  agency. 


DESCRIPTION  OF  PROBLEM 

11.  GENERAL  DESCRIPTION  OF  THE  STUDY  AREA 

The  Buffalo  Creek  flood  plain  study  area  lies  within 
Erie  Countv,  New  York.  The  lower  5.6  miles  of  the  study  area 
are  within  the  town  of  West  Seneca  and  the  remaining  12.2  miles 
are  within  the  town  of  Elma. 

12.  GENERAL  DESCRIPTION  OF  THE  WATERSHED 

Buffalo  Creek,  which  is  shown  on  plate  1,  is  located 
primarily  within  Erie  County  but  a  portion  of  upper  basin  is 
in  Wyoming  County.  The  creek  flows  through  the  towns  of  Java, 
Shelden,  Wales,  Marilla,  Elma,  and  West  Seneca.  Buffalo  Creek 
has  the  largest  drainage  area  of  the  tributaries  which  form 
the  watershed  of  the  Buffalo  River.  The  two  other  major 
tributaries  to  Buffalo  River  are  Cayuga  Creek  and  Cazenovia 
Creek.  c*uffalo  Creek  rises  in  a  fan-shaped  tributary  area 
in  Wyoming  County  near  Java,  Ne'-’  York,  on  the  north  slope  of 
the  Allegheny  Plateau.  After  the  source  tributaries  join  to 
form  the  main  stream,  the  creek  flows  generally  northwest  to 
the  confluence  with  Cayuga  Creek.  Hunter  Creek,  which  joins 
the  creek  from  the  southwest  at  Wales  Center,  is  the  largest 
tributary.  The  watershed  is  long  and  narrow  and  has  a  total 
drainage  area  of  only  150  square  miles  in  the  Li3-mile  length 
from  the  source  to  Cayuga  Creek.  Buffalo  Creek  flows  westward 
another  2  miles  to  the  confluence  with  Cazenovia  Creek  and 
then  another  6  miles  as  Buffalo  River  to  its  mouth  at  Lake  Erie 
The  flood  plain  is  relatively  narrow  and  well  defined.  Shale 
is  evident  in  several  locations  in  the  steep  valley  walls  which 
run  along  th°  creek  for  almost  its  entire  length  until  its 
confluence  with  Ca'mpa  Creek.  Through  the  study  area  Buffalo 
Creek  has  a  relatively  steen  average  slope  of  lit  feet  per  mile. 
Rock  is  expose^  in  the  channel  bottom  at  several  of  the  bridges 
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IT.  LAMn  iTS"  WTTHT‘!  '”"E  FLm  nLAIM 

The  flood  pi" in  is  relatively  undeveloped  within  the 
limits  of  t.h»  stud'*  as  shown  on  elates  ?,  3,  't,  end  E.  ,'l'r'r r- 
are,  however,  three  small  communities  which  are  occasionally 
affected  :'v  Hooding;  Gardenville  in  the  town  of  vest  "onec-a, 
and  blossom  and  Elma  in  th^  town  of  Sima.  The  affected  develop 
nent  in  th  ese  localities  is  principally  residential  with  a 
total  of  about  ?0  homes  and  6  commercial  uni ts  subverted  to 
damage  in  the  cast,  "inor  damage  to  farm  buildings,  equipment 
and  crops,  occurs  throughout  the  length  of  the  study  area. 
Approximately  1,000  acres  of  agricultural  and  idle  land  are 
within  the  195q  flood  limits.  The  New  y<->rk  GentrnI  PaLlroad 
and  several  New  'irk  State  highways  cross  the  c p-a1/  but  the 
roads  which  parallel  the  creek  are  above  tv a  usual  fl ~  d  levels 

111.  PROSPECTIVE  O3VEL0PMENTS  AFFECTING  THE  FLOCO  PLAIN 

Although  the  Buffalo  Creek  watershed  has  so  far  remained 
relatively  undeveloped,  the  increasing  pressure  of  development 
moving  outward  from  the  metropolitan  area  11  undoubtedly 
hav^  a  noticeable  affect..  No  specific  lar.-”  scale  developments 
are  underway  at  the  present  time  but  clans  have  •'•en  submitted 
for  approval  for  two  subdivisions  adjacent  to  th®  Hood  slain. 
The  entire  area  is  undergoing  a  gradual  but  definite  Increase 
in  individual  unit  development.  The  population  of  both  West 
Seneca  and  Elma  hav®  more  than  tripled  since  1930  and  nearly 
doubled  between  1959  and  IbeO.  Population  in  l°*-n  wag  approxi¬ 
mately  33,000  in  Vest  Seneca  and  7,500  in  Elma.  W%s+.  Seneca 
has  always  been  the  nor®  developed  town  and  because  of  its 
close  proximity  to  the  cit"  of  ’’uf  ralo  will  be  affectpd 
sooner  by  increasing  development.  The  Aurora  Expressway  will 
give  impetus  to  both  residential  and  industrial  growth  in  both 
towns.  Vater,  s°-Ter  '■rid  gas  are  now  available  in  West  Seneca 
throughout  t>e  length  of  buffalo  Cr®ek  which  enhances  the 
possibility  ->f  development  of  existing  vacant  land.  Water 
lines  are  being  extended  in  Elma  and  as  the  utilities  become 
more  available  development  will  increase  rapidl”. 

15.  As  development  occurs  there  are  certain  factors  which 
affect  flood  flows  and  stages  in  the  flood  plain  area.  In¬ 
creased  development  and  population  result  in  increased  and 
faster  runoff  from  roofs,  parking  lots,  roadside  ditches  and 
storm  sewers.  Road  bridges  and  creekside  fills  can,  unless 
regulated,  cause  restrictions  under  conditions  of  high  flow. 

If  there  is  no  compensating  improvement  in  th®  carrying 
capacity'  of  the  natural  channel,  an  increase  in  development 
can  result  only  in  increased  discharges  and  flood  elevations 
in  the  flood  plain  area.  Since  the  flood  plain  is  largely 
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undeveloped ,  the  surr-ore  of  this  renort  is  to  identify  the 
flood  plain  end  the  f requeue"  of  flood  st-mer  so  that 
future  development  can  make  tv'e  most  effective  use  of  the 
area  without  increasing  present  damages. 

16.  FLOOD  VA °'TT'!d  AND  FORSCAc'TT'n  BBRV7''SS 

At  present  there  is  no  specific  flood  warning  or  fore¬ 
casting  service  for  the  Bu^alo  Creek  basin.  The  area, 
however,  is  well  within  the  effective  ran™3  f  the  Weather 
Surveillance  Radar  operating  continuously  at  the  U.  S. 

Weather  Bureau,  Buffalo  Airport  Station.  This  equipment 
provides  for  the  early  detection  and  plotting  of  heavy 
precipitation  and  makes  possible  imme^iat';  radio  and  tele¬ 
vision  broadcasts  of  information  concerninr  the  predicted 
path  and  amount  of  rainfall  from  the  storm.  The  U.  3. 

Weather  Bureau  has  established  flood  forecasting  systems 
for  many  of  the  larger  river  basins.  Accurate  forecasting 
of  the  timing  and  stages  of  flood  peaks  ' s  difficult  on  a 
drainage  area  as  small  as  buffalo  Creek. 

17.  At  present  there  is  no  definite  nlan  for  flood  fighting 
or  evacuation  in  the  Buffalo  Creek  basin.  Coordination  with 
other  upstream  communities  such  as  Wales  Center,  Wales  ”ollow 
and  Java  Village  ,rould  provide  an  indication  of  the  timing 
and  relative  severity  of  a  floodinr  situation.  Reference 
points  and  staff  ga^es  could  be  located  at  one  or  more  of 
these  locations.  A  water  stage  recording  gage  is  already 
established  at  Wales  hallow.  Although  the  anticipated  flood 
may  be  of  moderate  proportions,  such  forn’-T~rnine  permits 
public  utilities,  highway  departments  aid  property  owners  to 
set  up  warnings  and  d-’tours  and  to  reduce  flood  damage  as 
much  as  nossible.  Staff  gages  that  could  be  used  for  this 
purpose  have  been  established  bv  the  Trie  Count”  Department 
of  Public  Work's  at  Harlem  noad  in  Vest  Ceneca,  Bowen  Road 

at  Sima,  Two  Rod  Road  in  Marilla  and  at  Creek  Road  in  Wales. 

18.  NATPPS  AND  T'TTJT  OF  FLOOD  PTOBLSMS 

The  greatest  flood  of  historical  record  occurred  in 
June  1937,  and  other  damaging  discharges  occurred  in  1928, 
March  19h2 ,  March  1955,  March  1956,  January  1959,  and 
March  1962..  Most  of  the  winter  and  spring  floods  have  been 
complicated  by  ice  jams  so  that  resulting  flood  stages  are 
higher  than  they  would  be  from  discharge  alone.  A  condensa¬ 
tion  of  available  information  on  the  most  notable  floods  is 
given  in  the  following  Paragraphs.  This  information  is  given 
as  an  example  of  th~  tvpe  and  extent  of  flood  problems  which 
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have  already  occurred  and  an  indication  of  possible  future 
flood  problems.  n«cause  of  the  relatively  light  development 
along  Buffalo  Creek,  data  on  high  water  marks  and  damages  are 
not  readilv  available  excent  in  the  reaches  through  the  com¬ 
munities  of  Gardenville,  Blossom  and  Sima.  B°cause  of  the 
effects  of  ice  .iarns  along  the  creek,  maximum  damages  did  not 
occur  from  the  same  flood  at  all  three  location? ,  Carnages 
from  a  recurrence  of  these  floods  are  tabulated  jn  table  1, 
following  the  descriptions.  Some  damage  to  agricultural  land 
from  erosion  and  deposition  occurred  in  each  of  the  floods 
even  though  a  monetary  value  was  n-'t  available.  Although  it 
is  known  that  floods  occurred  in  the  summer  of  1928  and  March 
19ii2,  no  specific  data  are  available.  Exhibits  1  and  2  show 
flooding  which  occurred  during  these  floods. 

a.  June  1937 


This  flood  is  generally  considered  to  be  the  maximum 
of  record  and  is  the  only  one  of  the  more  notable  floods  to 
occur  during  the  summer  months.  Heavy  rainfall  was  recorded 
throughout  the  Western  New  York  area  on  1'  'une  and  again 
during  20-21  June.  The  rainfall  of  20-21  June  was  centered 
in  the  eastern  suburbs  of  Buffalo  and  fell  on  wet  ground  in 
a  period  of  about  6  hours.  The  maximum  rainfalls  recorded 
for  this  period  were  3*00  inches  at  the  ^hiffalo  Airport, 

2.06  inches  at  the  downtown  Buffalo  station  and  approximately 
1.50  inches  at  South  Wales.  No  observations  of  rainfall  are 
available  for  the  Buffalo  Creek  watershed.  The  few  high  water 
marks  obtained  indicate  that  the  June  1937  storm  caused  the 
highest  water  levels  along  the  cre^k  for  open  channel  con¬ 
ditions.  Damages  were  estimated  at  the  time  of  the  flood 
to  be  anoroximately  *7,500  along  ^ffalo  Creek.  These  w°re 
primarily  agricultural  damages  and  were  largelv  due  to  erosion. 

b.  Merch  1955 

On  1  March  1955  flash  floods  occurred  when  heavy  rain 
and  thundershowers  fell  on  frozen  ground  durinr  a  six-hour 
period.  Average  orecioitation  over  the  °uffalo  Creek  drainage 
area  was  2.1  inches.  Runoff  from  this  storm  nroduced  the 
largest  discharge  of  record  at  Gardenville  gage.  Pictures 
of  some  of  the  flooded  areas  are  shown  on  exhibits  3  and  U. 

c .  March  1956 


Precipitation  occurred  over  Western  New  York  State  on 

5  March  from  a  low  pressure  system  over  the  area  and  then  on 

6  March  heavy  rainfall  occurred  during  thunderstorm  activity. 
This  precipitation  ’••as  augmented  by  meltin’  snow  and  the  run¬ 
off  was  intensified  by  frozen  ground.  Precinitation  averaged 
1.9  inches  over  the  °uffalo  Creek  basin  end  rroducod  the  same 
discharge  at  Jardenville  as  the  March  IbC"  flood. 


Photo  No.  1.  Looking  downstream  at  temporary  bridge 
used  during  construction  of  Union  Road  bridge  during 
the  flood  of  the  summer  of  1928. 
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Photo  No.  2.  Looking  north  across  creek  from  Indian  Church 
Road  toward  the  N.Y.C.  R.R.  bridge  during  the 
March  1942  flood. 


9  EXHIBIT  1 
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Photo  No.  3.  Looking  north  toward  Clinton  Street  from 
Island  Park  at  Gardenville,  during  the  March  1942 
flood. 


Photo  No.  4.  Looking  south  along  Borden  Road  from 
bridge  during  the  March  1942  flood. 


EXHIBIT  2 


..r«— 


?'~oto  '!o.  5-  Looking  upstream  from  -srlem  had  "rid^e 
at  the  flooded  flats  at  the  confluence  of  Buffalo  and 
favupa  '"reeks  d"rin,?  the  ?'srch  1955  flo'd.  Clinton 
°treet  is  in  the  left  ''ackfrround . 


"arch  1955  flood.  Although  water  is  over  the  road  the 
hride°,  s'1  own  in  the  backrround,  is  not  full.  T'is  is 
lookinr  in  the  onnosite  direction  from  nhotos  U  and  5. 
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EXHIBIT  3 


Photo  No.  8.  Looking  at  upstream  side  of  the  N.Y.C.  R.R. 
bridge  from  Indian  Church  Road.  This  flood  took  place 
during  the  1950's. 
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EXHIBIT  4 


d.  January  1959 


On  21  January  1959,  a  major  5 torn  system  from  the  south 
central  states  Krou ’ht  heavy  rainfall  ovnr  "op tern  *!»"  vork. 

This  nrecini tat: on  ’’as  augmented  b”  sno,-’~°lh  from  a  h°avy  snow 
cover  and  the  runoff  was  increased  bv  the  frozen  ground.  ’flood 
conditions  were  further  aggravated  '-’hen  the  thick  ice  cover 
on  the  streams  vrok®  un  durinr  the  risinr  water  and  caused 
numerous  ice  jams,  ^enth  of  water  at  a  prove  ar^a  upstream 
of  Harlem  Road  is  sho’vi  in  exhibit  5.  Although  the  1°59  dis¬ 
charge  was  less,  ice  jams  at  some  locations  created  flood  levels 
higher  than  those  of  1955  or  1956.  Tn  larden^ille  a  5-acre 
area  on  the  left  bank  just  downstream  of  Union  "oad  was  flooded. 
Damages  occurred  to  ten  residential  end  two  commercial  units 
from  basement  flooding,  flooding  was  not  only  from  direct 
overflow  from  ’"’uffalo  Creek  bu:.  from  the  overflow  from  a  small 
constricted  ditch  on  the  left  bank.  Improvements  have  been 
made  by  the  town  of  West  Seneca  to  reduce  flow  into  the  ditch. 
Damages  in  the  lardenville  area  were  S9.R00.  One  business 
in  Plossom  also  sustained  minor  damage.  Two  commercial  units 
located  on  Eowen  Road  in  Elma  totaled  about  5800  in  damage. 

The  profile  of  the  Januarv  1959  highwater  is  shown  on  plates 
6  and  7. 


e.  March  1 96? 


In  the  town  of  Elna,  along  now“n  ~o?d,  twelve  resi¬ 
dential,  three  commercial,  and  four  public  units  w°re  affected 
by  the  March  1982  high  water,  ~>asements  of'  the  homes  were 
flooded  to  a  depth  of  about  six  feet  and  the  basement  of  the 
old  fire  department  building  was  flooded  to  a  depth  of  about 
three  f*»et.  The  new  fire  house  and  a  church  educational 
building  were  affected  on  the  first  floor.  Total  damages 
were  approximately  Cli,900.  Pron°rties  along  ^owen  Road  were 
subject  to  relatively  high  velocities  of  flow  as  the  flood 
waters  l°ft  t’a  b^nks  urrtrea™  of  t1’"  Ulna  dam  and  returned 
to  the  channel  about  one-half  mile  downstream.  Although  the 
discharge  that  caused  the  flood  can  b=>  °xoectnd  to  occur, 
on  the  average,  more  than  once  a  year,  an  ice  jam  in  the  vicin¬ 
ity  of  a0,.,on  7cad  developed  higher  stape5  at  Elms  than  other 
past  floods.  Examples  of  d-mave  in  Eire  frem  the  1982  flood 
are  shown  on  exhibits  6  and  and  the  frontispiece . 
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Photo  No.  10.  Same  as  photo  no.  9.  The  January  1957 
flood  was  1.3’  higher  than  the  1959  flood  at  this 
location. 
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EXHIBIT  5 


Photo  No.  11.  Firemen  shown  pumping  overland  flood 
water  out  of  basement  at  residence  on  Borden  Road  after 
water  receded,  during  the  March  1962  flood. 


Photo  No.  12.  The  new  Elina  Fire  Hall  during  the 
March  1962  flood.  The  floor  was  covered  by  8  inches 
of  water. 
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EXHIBIT  6 
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EXHIBIT  7 


TABLE  1.  -  Comparative  data  for  floods  of  record 


Elevation 

Peak 

Estimated  damage  for  flood  recurrent- - 

and  stage  at 

discharge 

1965  price  levels  and 

Gardenville 

in  cfs  at 

conditions 

Flood 

gage 

Gardenville 

Gardenville 

Blossom 

Elma 

Totaj 

$ 

r> 

A 

Jun  1937 

613.76  (1  , 
10.2  Estv 

16,000  Est 

16,000 

1,000 

h,800 

21/ -C 

612.96 

9.U 

13,000 

12,300 

Uoo 

2,5  '0 

12,200 

Krr  1956 

612.96 

9.U 

13,000 

12,300 

ii00 

2,500 

15,200 

Jan  1959 

611.96 

8.14 

10,000 

9,800 

200 

800 

1  r*  2  a-’o 

Far  1962 

607.06 

(?) 

3.5 

1,500 

0 

0 

h,900 

(1)  Cape  installed  Sep  1938* 
(.?)  Ice  jam. 


19.  EXIST!  T.  A'H  AUTHORIZS''  FLO"’ 


■'NPROL  A?'*'  ^ELATED  PRC1,'' 


The  Cavuga,  ^hjffalo  an^  Cazenovia  Creek  watershed  wee 
studied  in  regard  to  flood  control  h y  the  Buffalo  0- strict, 

Corps  of  Engineers  in  a  Survev  Report  which  was  submitted  to 
Congress  on  23  July  19U1.  This  report  recommended  a  flood  con¬ 
trol  project  on  Cayuga  Creek  in  the  village  of  Lancaster  but 
found  that  flood  protection  elsewhere  in  the  watershed  was  not 
justified.  A  review  of  the  prior  survey  report  was  submitted 
to  Congress  by  the  Corps  of  Engineers  <->n  7  November  19li9.  Al¬ 
though  the  report  considered  improvements  for  flood  control 
along  the  lower  reaches  of  all  three  creeks  there  was  no  feasible 
local  protection  project.  Another  review  of  the  previous  reports 
for  flood  control  and  allied  purposes  was  completed  in  1966  by 
the  Buffalo  District.  This  report  recommended  local  flood  con¬ 
trol  projects  in  the  lower  reaches  of  Cayuga  end  Cacenovia 
Creeks  but  no  improvement  plans  could  be  justified  for  "uffalo 
Creek  because  most  of  the  damages  Hre  scattered  along  the  creek 
with  no  areas  of  large,  concentrated  damages. 
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20.  Ir.  l°Lili  Goner°ss  authorized  •>  pro rrnn  of  fa rr -land  treat¬ 
ment,  and  retirement  and  reforestation  of  rnhmr.-i  nal  land  for 
the  Tuffalo  Creek  "atershed,  i  nclnding  la vug?  and  az^novn 
Creeks.  The  program  vies  started  in  19l»6  a-  n  joint  project 

of  the  Soil  Conservation  Service  of  the  Department  of  Agri¬ 
culture  and  appropriate  State  and  local  ag^nci  -s.  The  propram 
was  designed  to  treat  farmland  to  reduce  runoff  and  erosion  and 
to  stabilise  str-'am  hanks  to  prevent  their  erosion.  The  prin¬ 
cipal  land  treatment  "’.ethods  have  beer,  faro  ponds,  tree  nl  ant¬ 
ing,  planting  of  retardation  crops  and  strir  -rnordn-'.  '"he 
major  conserve' ion  measures  applied  on  ‘he  str  hanks  have 
been  streambank  protection,  channel  improvement,  levees  ?nd 
water  control  structures.  The  general  loc'Hor.s  of  ♦'-e  bank 
stabilization  areas  in  the  study  reach  ar°  she-'  on  -latec 
2,  3»  h  and  5.  Although  the  "hif  fa  lo  Creek  flood  prevention 
project  was  officially  terminated  on  31  Decemb-r  1913,  these 
conservation  practices  are  continuing  to  be  carried  out  by 
approximately  1,160  landowners  in  the  total  watershed  of 
the  three  creeks.  In  the  summer  of  1963  Eric  County  excavated 
a  channel  in  the  rock  channel  bottom  upstrean  of  V/inspear  Toad. 
The  channel  is  approximately  18  feet  wide  d  from  1.5  feet  to 

6  feet  deep.  The  excavation  begins  about  .0  feet  upstream  of 

Winspear  Road  and  extends  about  800  f -et .  The  channel  was 
designed  to  concentrate  the  flow  in  a  narrow  channel  and  reduce 
the  amount  of  ice  formed.  A  channel  of  this,  t?>pe  may  also 
develop  some  benefits  from  a  betterment  of  fish  habitat. 

21.  EXISTING  REGULATIONS 

Although  zoning  regulations  hav°  been  in  effect  in  the 

towns  of  '.’Jest  Seneca  and  Elm?  for  a  number  of  years,  there 

are  no  specific  oro visions  which  regulate  the  us“  of  land 
with  respect  to  flood  risk.  The  General  Provisions  of  the 
lor.in -  Ordinance  of  W«st  Ceneca  do  indicate  that  tKe  general 
goals  of  the  ordinance  include :  "to  secure  safet"  from  fire, 
flood ,  panic  and  other  dang°rs."  The  Stat=  of  New  york  enabling 
statu tues  which  permit,  zonin'- ,  specify  in  °°ction  2b3  of  the 
Town  Law,  that  "such  regulations  shall  be  made  in  accordance 
with  a  comprehensive  plan  and  designed  to  lessen  congestion 
in  the  streets,  to  secure  safety  from  fire,  ‘'lood ,  eanic  and 
other  dancers;  to  promote  health  and  general  welfare...." 

Also  lection  277  concerning  nlanning  boards  and  official  maps, 
states  that  "land  shown  on  such  nlats  shall  be  of  such  a 
character  that  it  can  be  used  safely  for  building  purposes 
without  danger  to  health  or  peril  fr  m  fire,  flood  or  other 
menace."  The  Rules  and  Regulations  for  the  Approval  of 
Subdivision  Plans  in  the  town  of  Elma  provide  in  Section  IV, 
Design  Standards,  Paragraph  3,  Easements ,  Subparagraph  2% 
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"Where  a  subdivision  is  traversed  by  a  water  course,  drainage 
way  channel  or  stream,  there  shall  be  provided  a  storm  water 
easement  or  drainage  right-of-way  conforming  substantially 
with  the  lines  of  such  water  course,  and  such  further  width 
or  construction,  or  both,  as  will  be  adequate  for  the  purpose." 
Although  this  provides  some  control  over  subdivision  develop¬ 
ments  near  an  existing  stream,  it  apparently  does  not  provide 
control  over  an  individual  builder. 

22.  The  1965  Legislature  of  New  York  State  passed  amendments 
adding  Part  II IA,  Use  and  Protection  of  Waters,  to  Article  5 
of  the  conservation  law.  Part  IIIA  states,  in  part,  that  no 
person  or  public  corporation  shall  change,  modify  or  disturb 
the  course,  channel  or  bed  of  any  stream  or  shall  erect, 
reconstruct  or  repair  any  dam  or  impoundment  structure  with¬ 
out  a  permit  from  the  Water  Resources  Commission.  The  amend¬ 
ments  became  effective  on  1  January  1966.  The  full  text  of 
the  Act  can  be  found  in  Chapter  955,  Section  U29  a-g,  of  the 
Laws  of  New  York  State  -  1965. 


PRECIPITATION  AND  FLOODS 


23.  GENERAL 

There  is  one  existing  climatological  station  within  the 
Buffalo  Creek  watershed,  at  Wales,  in  the  central  portion  of 
the  basin.  This  station  has  been  in  operation  since  19L8 
and  records  rainfall.  Another  station  was  in  operation  at 
Elma  during  the  period  19U2  and  I960.  This  station  recorded 
rainfall,  snowfall  and  temperature.  The  U.  S.  Weather  bureau 
has  or  does  collect  weather  data  at  twelve  stations  which  are 
nearby  the  Buffalo  Creek  basin  and  should  provide  average  data 
for  the  area.  The  locations  of  these  stations  are  shown  on 
plate  Al  in  the  appendix.  A  summarv  of  the  data  from  these 
stations  is  given  in  the  following  paragraphs  along  with  a 
comparison  of  the  data  from  Wales  and  Elma. 

2U.  CLIMATOLOGY 

The  average  annual  precipitation  for  all  the  stations  is 
36.92  inches.  The  average  for  Wales  is  36. L8  inches,  while 
that  for  Sima  vfas  39.91  inches.  The  monthly  averares  range 
from  a  minimum  of  2.53  inches  in  February  to  a  maximum  of 
3.33  inches  in  May.  The  Wales  station  shows  a  minimum  of 
2.51  inches  in  February  and  a  maximum  of  3.’,9  inches  in  April. 
The  same  values  for  Elma  were  2.79  inches  in  June  and  ^.95 
inches  in  November.  Painfall  ov°r  the  basin  is  divided  v^rv 
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evenly  between  the  months.  The  maximum  recorded  2l*-hour 
rainfall  was  1*.28  inches,  on  28-29  August  1 8 9 1  at  the  station 
in  downtown  rAiffalo.  The  storm  of  7  August  196?  produced  a 
total  of  3.88  inches  of  rainfall  which  occurred  within  a 
period  of  about  5  hours  at  the  Buffalo  Airport  station,  ""he 
average  annual  snowfall  for  the  area  stations  is  82.3  inches 
while  the  average  for  Elma  was  97.3  inches  per  year.  The 
average  annual  temperature  for  the  area  is  1*6.9  degrees  Fahr¬ 
enheit.  January  is  the  coldest  month  with  an  average  of  21*.2 
degrees  and  JulT-  the  warmest  with  69.2  degrees.  The  record 
for  Elma  also  show«^  an  average  of  1*6.9  degrees  with  an  aver¬ 
age  of  21*. 8  degrees  for  January/  and  69.0  degrees  for  July. 

25.  STREAK  FLOW  RECORDS 

Two  stage  recording  gages  are  operated  by  the  United  States 
Geological  Survey  on  ^Tiffalo  Creek.  One  station  is  in  Gardenvil 
on  the  left  bank  about  700  feet  downstream  of  Union  Road.  The 
gage  location  is  shown  on  plate  2.  This  g arte  was  established 
in  September  1938  and  records  the  stages  resulting  from  the 
runoff  from  the  11*5  square  miles  of  vatersh 'd  upstream  of  that 
point,  ^he  discharge  ratine  curve  for  this  site  has  been  well 
defined  Vv,r  discharge  measurements  for  open  channel  conditions. 
During  winter  and  spring  runoff  conditions,  the  stage-discharge 
relationship  is  often  affected  bv  ice  jams  which  sometimes  make 
it  difficult  to  determine  the  discharge  during  a  particular 
flood.  The  rating  curve  for  the  site  is  given  on  nlate  A7  of 
the  appendix. 

26.  The  second  stream  gaging  station  is  located  near  Wales 
”ollow  on  the  right  bank  of  the  creek  at  the  downstream  side 
of  the  U°rlau  Road  bridge.  The  gage  is  located  approximately 
23.5  miles  upstream,  of  the  mouth  of  Buffalo  Creek  and  about 

6  miles  upstream  of  the  limits  of  this  study.  Wales  Hollow 
is  shown  on  plate  1.  This  gage  was  established  in  March  1963 
and  measures  stages  resulting  from  the  runoff  from  an  area  of 
80  square  miles.  The  rating  curve  for  this  gage  is  not  yet 
well  defined  because  of  its  short  record. 

27.  FLOOD  FREQUENCIES 

Floods  are  random  occurrences  dependent  on  a  combination 
of  natural  climatological  factors  and  channel  conditions  and 
there  is  no  method  of  accurately  predicting  the  time  of  occur¬ 
rence  or  magnitude  of  any  future  flood  event.  However,  an 
analysis  of  past  flood  events  can  give  an  indication  of  the  prob 
ability  of  occurrence  of  a  given  stage  or  discharge. 
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28.  In  connection  with  flood  damages  and  flood  control  plan¬ 
ing,  it  is  customary  to  estimate  the  frequenc"  (or  probability) 
with  which  specific  flood  stages  or  discharges  may  be  equaled 
or  exceeded  rather  than  the  frequency  of  an  exact  value  of 
stage  or  discharge.  Such  estimates  are  properly  designated  as 
"exceedence  freou-’ncy"'  but  in  practice  are  usually  referred 

to  simply  as  frequency.  It  must  be  realized  that  a  so-called 
50-vear  discharge  does  not  imply  a  50-year  interval  between 
discharges  of  that  magnitude,  ’’/hat  is  meant  is  that  in  a 
long  period  of,  say,  500  years,  this  discharge  would  probably 
be  equaled  or  exceeded  about  10  times,  or  on  the  average  op 
once  in  50  years.  In  other  words,  each  year  there  is  a  two 
percent  chanc°  that  a  discharge  or  stage  of  at  least  that 
magnitude  will  occur. 

29.  Along  Buffalo  Creek,  creek  stages  are  regularly  affected 
by  ice  jams.  For  this  reason,  a  rather  minor  discharge  can 
result  in  a  major  flood  so  that  a  stage-frequency  relation¬ 
ship  is  considerably  different  from  a  discharge-frequency 
relationship  for  the  same  series  of  flood  events.  Frequency 
curves  for  both  stages  and  discharges  hav^  been  developed  for 
reference  points  at  Harlem  Poa  ’,  the  U.3.0.3.  gaging  station 
downstream  of  Union  Road,  at  the  dam  upstream  of  Seneca  Creek 
Road  at  Blossom,  at  the  dam  upstream  of  Bowen  Road  at  Elma, 
and  at  Jamison  Road  at  Fast  Elma.  The  locations  of  these 
points  are  shown  on  plates  2,  k,  and  5.  A  discussion  of  the 
methods  used  to  develop  the  frequency  curves  is  presented  in 
paragraphs  A9-A12  of  the  appendix.  The  curves  are  shown  on 
plates  Ah  and  At. 

30.  Discharge  frequencies  are  affected  by  upstream  develop¬ 
ment,  additional  storm  sewers,  changes  in  agricultural  prac¬ 
tices,  etc.  Stage  frequencies  are  affected  by  ice  jams, 
bridges,  channel  encroachments  and  other  natural  or  unnatural 
restrictions.  Since  the  frequency  data  developed  for  this 
report  are  based  on  a  relatively  few  events,  relationships 
shown  should  be  reviewed  periodically  as  more  stage  and  dis¬ 
charge  data  become  available.  It  is  estimated  that  the  effect 
of  future  development  will  produce  an  increase  of  about  2  per¬ 
cent  in  the  100-year  discharge  b"  1980.  Although  this  is  not 
a  sizable  increase,  it  is  apparent  that  over  a  period  of  time 
increases  in  development  can  produce  a  significant  increase  in 
discharge. 

31.  WEED  FOR  CrMTIMT'T'IO  OBSERVATION 

The  flood  profiles  and  frequence  relationships  Presented 
in  this  report  have  been  based  both  on  past  flood  occurrences 
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and  on  accepted  hydraulic  design  and  hydrology  t •achniquRS • 

''ihile  the  result?  an  considered  adequate  m  rot">rd  to  the 
general  flood  problems  and  conclusions ,  it  should  he  empha¬ 
sized  that  future  data  may  indicate  the  need  for  further  study 
in  pome  localized  areas .  It  is  suggested  that,  local  interests 
continue  to  gather  information  on  high  water  stages,  particu¬ 
larly  at  tb,°  reference  points  used  in  this  study.  Comparative 
stages  at  existing  high  water  martcs  would  b  ;  helpful  in  future 
studies  and  nlannmg.  hata  will  continue  to  he  available  from 
the  U.S.G.S.  gaging  stations.  The  Corps  of  mgineers  will  con¬ 
tinue  to  analyze  any  pertinent  data  as  they  are  obtained. 

12.  FLOC  T  PROFILE  VP  "CT1MAT  P  LI>!TT  op  PLOT  ,i:P 

because  of  the  effects  of  ice  hams,  the-  maximum  recorded 
stages  along  buffalo  Cr°ek  did  not  "il  occur  from  the  same 
flood  occurrence.  The  greatest  amount  of  data  throughout  the 
study  area  was  available  on  the  flood  in  January  1959.  The 
limit  of  flooding  as  it  is  estimated  to  have  occurred  is  shown 
on  plates  2,  3,  li ,  and  5.  The  water  surface  profile  for  the 
January  1959  flood  is  given  on  plates  6a r  ’.  because  this 
flood  is  of  relatively  frequent  chance  of  occurrence,  the  esti¬ 
mated  flood  limits  and  profiles  for  a  flood  of  100-year  fre¬ 
quency  and  the  standard  project  flood  are  also  shown.  The 
standard  project  flood  is  the  flood  produced  by  the  most  severe 
flood-producing  rainfall  that  is  considered  reasonably  char¬ 
acteristic  of  the  3uffalo  Creek  basin. 

33*  The  limits  of  flooding  and  flood  profiles  arc  furnished 
to  provide  the  local  governments  with  a  basis  for  flood  plain 
regulation.  The  arms  flooded  b”  the  January  1959  flood  are 
those  normally  affected  by  flooding.  The  arm  inundated  by 
the  100-year  flood  shows  the  additional  effect  of  an  infre¬ 
quent  flmd.  The  area  affected  bv  the  standard  project  flood 
is  given  to  show  the  most  severe  flooding  that  cm  reasonably 
be  exoecied  to  occur.  A  flood  of  this  magnitude  is  so  rare 
that  a  recurrence  interval  is  not  given.  It  must  he  understood, 
however,  that  the  limits  of  flooding  as  shown  are  only  approxi¬ 
mate.  "basement  floodin'-  from  flooded  sanitary  s^wer  manholes 
may  extend  for  a  considerable  distance  beyond  the  limit  of  sur¬ 
face  flooding.  An  example  is  shown  on  exhibii  b.  The  eleva¬ 
tions  from  the  profiles  on  plates  6  and  ?  must  be  translated 
to  the  actual  ground  if  an  individual  wishes  to  determine  the 
depth  of  inundation  at  any-gi'en  property.  This  can  be  done 
by  using  standard  survey  methods  and  o..e  of  the  nearb-  bench 
marks  or  highwater  marks  described  in  the  appendix.  Storm 
sewer  design  should  include  the  effect.-  c  f  high  tailwater 
caused  by  flooding  conditions.  Whenever  possible  storm  water 
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from  high  ground  should  be  carried  in  a  separate  system  from 
the  storm  water  of  the  flood  plain.  This  prevents  additional 
water  from  affecting  the  low  areas  at  times  when  the  storm 
sewers  are  affected  by  high  tailwater. 

3U.  A  tabulation  cf  elevations  and  discharges  which  are 
estimated  would  result  at  the  reference  points  fror  floods 
of  several  '’requencies  is  given  in  table  2.  Comparative 
stapes  from  mart  floods  are  also  given.  In  actual  floods 
on  Puffalo  Cr-'ek,  a  stage  having  a  particular  frequence  will, 
in  most  cas^s,  not  result  from  the  discharge  of  the  same  fre¬ 
quence  but  will  result  from  some  lesser  discharge  conr-lic-ted 
by  ice  jams. 

35.  HIGH  MATE1’.  MARKS 

A  tabulation  of  the  high  water  marks  obtained  throughout 
the  study  ar°a  for  several  of  the  past  floods  is  given  in 
table  A7  of  the  appendix  for  the  use  of  olanners,  engineers, 
contractors,  and  others  concerned  with  M.ood  elevations  along 
Buffalo  Creek.  Approximate  locations  of  the  high  water  marks 
are  shown  on  plates  2,  3,  U ,  and  5.  If  desired,  profiles  of 
future  floods  can  easily  be  added  to  plates  6  and  7  by  observa¬ 
tion  of  peak  levels  durinp  floods  at  the  same  locations  as 
the  high  water  marks  already  established.  The  new  flood  ele¬ 
vations  can  be  determined  by  simply  measuring  up  or  down  as 
the  case  may  be,  from  the  known  high  water  mark  elevations. 
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Photo  No.  16.  Manhole  subject  to  surface  flooding,  about 
once  in  5  years  and  causes  basement  flooding  in  the  homes 
shown  in  photo  no.  15.  The  homes  would  be  subject  to 
direct  flooding  about  once  in  20  years. 
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EXHIBIT  8 


SLIDE  LINED  FTE  THE  USE  OF  THE  FLOOD  DI.AI V.  AND  FOR 
EE'  rCT'H  F»:TI’  -.f  fltcr  damages 


36.  SENSE A L 

In  smite  of  the  relatively  freciuent  floodiri",  the  damages 
alon  •  “'uffslo  Cr°<V'  have  been  minor  because  of  tl,e  lack  of 
extensive  or  concentrated  development.  The  ^iffalo  Creek 
watershed  has  an  abundance  of  available  vacant  land  at  the 
present  time  but  is  in  the  line  of  population  movement  fro- 
metropolitan  Buffalo  to  the  south  and  -’ast.  In  suite  of  the 
history  of  minor  flood  dam -ape  the  flood  plain  ill  r'robably 
remain  attractive  for  residential  and  comn-Tc :  development. 

Some  control  on  either  the  development  or  the  creek  "ill  be 
necessary  to  prevent  a  large  increase  in  flood  damages  as 
future  development  increases. 

37.  Fl^od  damages  can  be  prevented  or  reduced  by  two  baric 
approaches.  Damages  to  existing  development  can  be  reduced  by- 
flood  control.  Broadly  speaking,  it  cons;  '  of  exercising 
control  over  the  stream  in  time  of  flood,  ’ams  and  reservoirs 
can  be  used  to  store  water  to  be  released  after  the  threat  of 
flooding  has  passed.  Channel  improvements  can  be  used  to 
remove  constrictions  and  improve  flow  characteristics  so  that 
future  flood  stages  are  reduced.  Levees,  dikes  and  flood  walls 
can  be  constructed  to  confine  the  river  to  a  definite  course 

at  stages  which  may  be  well  above  the  adjacent  flood  plain. 
These  methods  are  generally  very  costly  and  therefore  are 
used  in  areas  where  floods  are  frequent  and  damage;  to  exist¬ 
ing  development  are  heavy.  Estimated  average  annual  benefits 
from  a  considered  flood  control  project  must  be  at  least 
equal  to  the  estimated  average  annual  costs  of  the  considered 
project,  including  interest,  amortization  and  maintenance. 
Studies  have  indicated  that  present  damages  along  r>uff'lo  Creek 
are  not  sufficient  to  justify  a  Federal  flood  control  nroject. 

38.  lamages  to  future  development  can  be  prevented  by  flood 
plain  "anagement.  This  consists  of  exercising  control  over 
the  land  lying  adjacent  to  the  river  that  is  subject  to  flood¬ 
ing.  The  need  for  flood  nlain  planning  along  Buffalo  Creek  has 
been  recognized  bv  local  interests  before  the  flood  nlain  is 
extensively  developed.  This  flood  plain  information  study  can 
provide  the  data  on  which  flood  plain  management  can  b?  based. 
Future  damages  in  the  studv  area  can  b=  reduced  or  eliminated, 
at  little  or  no  cost  to  th°  taxnayer,  by  the  legislation  of 
flood  plain  regulations  which  prevent  developments  of  a  type 
or  in  ar^as  which  would  make  them  subject  to  damage.  \t  the 
same  time  these  regulations  should  encourage  and  promote  the 
maximum  effective  use  of  the  flood  plain  art  a  by  developments 
which  sustain  a  minimum  of  damage. 
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39.  Regulation  of  the  flood  plain  can  be  carried  out  most 
effectively  by  a  combination  of  several  of  the  available 
methods  -  encroachment  lines,  zoning  ordinances,  subdivision 
regulations  and  modifications  or  additions  r,c  -xistmg  build¬ 
ing  codes.  These  methods  will  be  described  in  more  detail  in 
subsequent  paragraphs.  However,  it  is  not  within  the  purpose 
of  this  report  to  recommend  the  specific  technique  to  be  used. 
Flood  plain  regulations  are  the  right  and  responsibility  of 
local  governments  and  they  must  decide  the  most  suitable  and 
effective  method  for  their  area.  The  Frio  County  Planning 
hoard  has  done  considerable  research  into  th«  present  and 
projected  growth  in  the  several  towns  of  the  Countv  in  the 
areas  of  land  use,  population,  economy,  transportation  and 
recreation.  Both  West  Seneca  and  Elma  hav°  town  planning 
boards.  Using  the  flood  data  in  this  renort,  in  conjunction 
with  a  definite  planning  program  for  future  land  uses,  will 
enable  these  and  other  local  interests  to  nermit  maximum 
flood  nlain  use  consistent  with  minimum  flood  damage  risk. 

1*0.  FLOOD  PLAIN  REGULATIONS 

Flood  plain  regulation  involves  the  establishment  of  legal 
tools  with  which  to  control  the  extent  and  type  of  development 
which  will  be  allowed  to  take  place  within  the  flood  plain. 

The  regulatory  controls  have  the  broad  purpose?  of  (1)  protect¬ 
ing  existing  development  in  the  flood  plain  from  additional 
damage  by  the  control  of  activities  which  would  increase  exist¬ 
ing  flood  stages  and  frequencies,  and  (2)  controlling  future 
development  in  areas  where  potential  flood  hazards  are  known 
to  exist.  For  these  controls  to  be  effective,  it  is  necessary 
that  there  be  public  understanding  of  the  general  problem, 
degree  of  risk,  and  alternative  actions.  Without  such  under¬ 
standing,  regulatory  controls  may  be  ignored,  challenged  in 
the  courts  and  generally  ineffective.  Unrealistic  ordinances 
are  sometimes  cast  aside  because  no  clear  distinction  has  been 
made  between  the  right  to  use  one's  property  at  hi?  own  discre¬ 
tion  and  the  obli<-ntion  of  each  individual  to  -|ct  in  accordance 
with  the  general  public  welfare.  The  regulations  must  also 
be  specific  enough  so  that  a  prospective  developer  knows  what 
established  floor  elevations,  types  of  construction  or  encroach¬ 
ment  limits  are  pertinent  to  the  area  in  question.  Finally, 
it  should  be  emphasized  that  any  flood  plain  regulations  are 
only  as  effective  as  their  administration  and  enfoicement. 

ill.  There  are  basically  two  main  objectives  of  regulation. 

The  first  is  to  insure  and  guarantee  the  retention  of  an  ade¬ 
quate  floodwa”  for  the  river,  rloodwav  being  defined  as  that 
area  required  to  pass  the  selected  regulatory  flood  without 
unduly  raising  upstream  water  surface  elevations.  The  areas 
lying  on  eithnr  side  of  the  floodwav,  and  which  may  become 
inundated  b"  this  s  =cific  flood ,  are  commonly  called  restrictive 
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zones.  Although  *>«  restrictive  zones  w  experience  flood¬ 
in'',  their  ar».ir  ■t  not  necessary  to  carrv  -he  discharge 
of  the  flood,  nut  r-’ther  serve  eg  store  re  nr  :Mckvaf°r  areas 
of  low  velon  ty.  After  the  local  arenoier  cot.  •  •  rr.ed  nave 
selected  the  magnitude  or  frequency  of  the  ''lend  which  will 
be  used  as  a  basis  for  control  legislation,  t;  loros  of 
Engineers  can  provide  the  necessarv  technical  assistance 
renuired  to  compare  the  effects  of  various  widths  of  flood¬ 
way  on  the  profile  of  the  selectee  flood. 

Ii2.  There  ar s  se-eral  natural  and  nan-mad  -  sections  along 
Offals  Creek  which  hav°  an  effect  on  water  surface  eleva¬ 
tions  durinr  hirh  discharge  periods.  Cons ider-- 'ion  should 
be  aiv°n  to  nodi  f;n  the  condition  whenever  possible,  re¬ 
moving  *  he  res .. ri'titv"  structure  when  it  has  outlived  its 
usefulness,  or  replacing  with  a  less  restrictive  structure 
when  replacement  becomes  necessary. 

1*3.  Com  "'Tat".  V'  openings  of  the  bridges  over  Tuff  ale  Creek 
within  the  stud"  area  are  given  in  table  9A  of  the  append iv. 
The  profile  for  the  1<?59  flood,  shown  on  s' ate-  f  and  7, 
indicates  that  there  may  be  constrictions  at  Unirtn  Road, 
Transit  load,  Seneca  Creek  Road  and  Girdle  Road.,  Pictures 
of  several  of  the  bridges  are  shown  on  exhibits  9  and  10. 

UU.  At  th.p  present  time  there  are  dams  at  Blossom  and  Sima 
which  are  no  longer  in  use  and  which  project  3  to  U  feet 
above  the  natural  creek  bottom.  Shoal  areas  have  formed  at 
the  upstream  end  of  the  pools  and  ice  flees  and  deoris  are 
easil”  grounded.  If  these  dams  are  not  serving  any  useful 
purpose  removing  them  would  reduce  high  water  el°vations  in 
the  immediate  area.  Dicturas  of  the  Blossom  and  Sima  dams 
are  shown  -n  exhibits  11  and  17.  pictur°  21  shows  the 
increase  in  water  surface  at  the  Blossom  dan  during  a  mod¬ 
erate  runoff.  Picture  22  shows  that  equipment  has  been 
engaged  in  removing  shoal  material  from  unstream  of  the 
Blossom  dam. 

U5.  Th«»re  are  some  abrupt  bends  in  Buffalo  Creek,  several 
of  which  nroba':  ly  contribute  to  ice  jams  and  high  water 
stages  in  the  area.  These  bends  can  be  easily  located  on 
plates  2,  3.  U,  and  5*  Two  of  the  worst  bends  are  located 
at  mile  7.2  just  downstream  of  VJinsoear  Road  and  at  mile  12.0 
just  upstream  of  Girdle  Road.  These  bends  have  been  produced 
by  nature  and  reduction  of  the  bends  would  be  difficult. 
However,  any  man-made  modifications  to  the  flood  plain,  which 
tends  to  increase  the  sharpness  of  there  bends  or  restrict 
the  channel,  should  he  avoided.  A  major  bend  which  existed 
at  approximately  mile  0.7  was  eliminated  during  tnP  improve¬ 
ments  made  by  the  foil  Conserve'  ion  3°rvce. 


Photo  No.  17 *  Looking  downstream  at  the  New  York  Central 
R.  R.  bridge.  Note  the  shoal  upstream  of  the  center 
pier. 


Photo  No.  18»  Looking  downstream  at  Union  Road  bridge 
showing  rock  in  right  bank  and  channel  bottco.  The  wall 
and  building  on  left  bank  inuicate  encroachment  of  the 
creek  channel. 
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EXHIBIT  9 


Photo  No,  20.  Looking  downstream  at  Transit  Road  bridge 
showing  the  rock  channel  bottom . 
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KXKI8IT  10 


Photo  l.'o.  ?I.  "’lossom  i)am  near  mile  5.95*  Photo  shows 
increase  in  water  surface  at  the  dam  during  the 
moderate  runoff  of  April  1959. 


Pnoto  No.  22.  Looking  upstream  from  Blossom  Lam. 
Photo  shows  removal  of  gravel  bar  at  upper  left  and 
shows  riprap  on  bank  at  upper  right  which  was  placed 
by  the  Soil  Conservation  Service. 
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EXHIBIT  11 


Photo  No,  23 .  Elma  Dam  upstream  of  Bowen  Road  near 
mile  10.2.  Note  shale  on  right  bank  upstream  of  the  dam. 


Photo  No.  2U«  Looking  along  crest  of  Elma  Dam. 
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EXHIBIT  12 


1*6.  The  second  objective  of  regulation  is  to  encourage  sound 
land  use  vitbie  4 ‘  're  restrictive  zones,  r.jnsir  tent  with  the 
flood  h.-zard  "id  th  >  comnu  lity  land  use  n^H:  .  The  flood  pro¬ 
files  on  plnt“F  ’  end  7  ar:  the  basis  for  e  .  r  isp.-ct  of  r:  -uia- 
tion.  For  ovsmnle,  if  local  planners  dec:  1"  ♦’-at  future  resi¬ 
dential  dovelonr  'nt  should  b®  ''rot«ct°d  from  ■' 1  ivntl  ons  '< 
specific  nur.be r  cf  feet  hi, 'her  than:  th  Jam. ary  IT'?  flood, 
regulations  should  b"  based  on  that  crofil-  .  'uildvn;-  cod' 
subdivision  regw l.-ticns  or  zoning  ordinar. c°r  should  specif- 
the  mininun  all  cable  elevation  for  first  floor,  basemen4  '•lib, 
or  building  sits:  (whichever  is  selected).  The  minim,  urn  al  Iowa  hie 
elev-tions  should  be  ’iven  in  terms  of  a  specified  distance  above 
the  January  1959  profile  at  the  nearest  pcin'  ~c  the  construction 
site  -  th  •>  January  1959  profile  being  defm-.-d  b"  the  prof! .  q  ~and 
high  !~ater  marks  contained  in  this  resort.  The  •! env art*  199°  flood 
stages  have  s  frequency  of  about  once  in  1C  ‘'ears.  At  lea: 4  two 
new  buildiner  have  been  constructed  recently  in  the  flood  pi  air. 
at  Sima.  The  new  Fire  Hall,  shown  in  picture  25  of  exhibit  13, 
had  £  inches  of  water  over  the  floor  in  March  1962  which  was 
about  1  foot  higher  than  January  1959.  The  new  school  addition 
to  the  Methodist  Church,  shown  in  pictu  26  of  exhibit  13,  was 
affected  bv  1*  inches  of  water  in  the  19;. g  flood.  Th’  fallowing 
paragraphs  include  references  to  examples  of  flood  plain  regu¬ 
lation  that  already  exist  within  th®  flood  plain  area  of 
Rurfalo  Creek.  A  more  complete  discussi  n  of  the  methods  of 
establishing  flood  plain  use  is  contained  in  the  attachment 
which  follows  the  main  report. 

1*7.  R- th  Jes 4  Seneca  and  Fima  have  existin’  zoning  ordinances. 

T-e  Town  of  'lma  adopted  the  original  ordinance  m  1950  and  it 
has  been  revised  several  times.  The  latest  revisions  are  under 
consideration  at  the  present  time.  The  Town  f  West  Seneca 
adopted  its  present  ordinance  in  1961* .  Roth  towns  also  have  a 
section  within  the  zoning  ordinance  which  d’als  with  a  building 
code.  Although  there  is  presently  no  regulation  requirin'  i*, 
one  resident  downstream  of  Winspear  Road  in  Fima  has  raised  his 
home  approximately  5  feet  to  reduce  the  periodic  flood  damage. 

This  is  shown  in  picture  27  of  exhibit  11*.  A  sir?- market  has 
been  constructed  on  fill  within  the  flood  plain  area  upstream 
of  Harlem  Hoad  on  th’  left  bank.  Picture  2b  of  exhibit  11* 
indicat  -s  that,  in  spite  of  the  filling,  this  valuable  property 
is  still  subject  to  flooding  by  a  recurrence  of  tne  1959  flood 
in  that  area. 

1*8.  The  Town  of  Elma  already  has  adopted  Ft  les  and  Regulations 
for  the  Approval  of  Subdivision  Plans,  '"hese  regulations  wer° 
adopted  in  1955  and  revised  in  1959.  Tne  paragraph  from  the 
Subdivision  ferule ' ions  dealinr  with  the  provision  for  any 
natural  water  courses  through  proposed  subdivisions  has  been 


quoted  in  paragraph  21.  At  the  present  time  *:  '-ro  are  no  sub- 
livirion  dev^lor-m ->nt s  within  the  flood  r>lain  area  of  'Buffalo 
Greek  although  several  applications  hav°  -nde  for  areas 

which  are  adjacent  to  the  flood  plain  in  West  .v’.n°ca.  There 
are  several  areas  which  are  attractive  as  subdivision  sites 
during  drv  weather  but  which  are  inundate^  during  high  flows, 
^ictur  -?  of  two  -f  these  areas  are  shown  in  exhibit  15. 

ii?.  REDUCTT 0"  FLOP1"1  LOSS’’0  nv  ^LOPD  PROOFING 

In  addition  to  flood  plain  regulations  for  future  develop¬ 
ments  there  are  severe!  methods  of  flood  proofing  structures 
which  may  be  helnful  to  those  persons  who  are  already  located 
in  the  flood  plain,  rl'od  proofing  is  th’  use  of  structural 
modifications  ar.d  adjustments  to  propert--  for  the  purpose  of 
rQducino  -'lood  damages  .  It  is  most  often  carried  out  on  an 
individual  basis  and  is  generally  not  a  part  of  an  enforced 
flood  plain  regulation  program.  Residents  in  the  Gardenville, 
Elossor.  and  Fima  areas  may  be  particularly  interested  in  this 
phase  of  flood  damag:  reduction  since  some  of  them  have  al¬ 
ready  suffered  damage  several  times.  A  de  aription  of  several 
flood  proof: nr:  m^'hods  and  an  illustrative  exhibit  are  included 
in  the  separate  attachment  following  the  main  report. 

50.  RECREATIONAL  LAND  NEEDS 

In  l?c0  an  Erie-Niagara  Regi~nal  Plan  was  developed 
through  the  coordinated  efforts  of  the  Erie  Fount- •  Planning 
Department  and  the  Niagara  Countv  Planninr  "’oard.  Section  V 
of  this  Regional  Plan,  Outdoor  Public  Recreation,  pro"ides  ~ 
a  review  of  the  existing  recreational  facilities  of  the  region, 
some  criteria  and  standards  for  recreational  areas  and  a  pre¬ 
diction  of  recreational  land  needs  for  the  future.  The  recrea¬ 
tion  resort  states  that  the  oldest  and  most  widely  accepted 
guide  for  recreation  acreage  is  the  rule-of-thumb  of  one  acre 
per  100  persons.  Das-°d  on  a  probable  future  regional  population 
of  2,100,000  for  the  year  2000,  recreatinnl  requirements  would 
be  21,000  acres.  Th°  7ri e-Niagara  Region  v,ad  approximately 
Li , 900  acr^s  of  park  land  in  I960.  The  I960  population  for  the 
region  was  about  1,?°0,000  which  means  that  there  should  have 
been  more  than  6,000  additional  acres  of  park  land  available 
at  that  time  to  met  the  needs  of  the  existing  p-pulation. 

51.  Included  within  these  recreati  nal  land  reauirements  can 
be  many  areas  which  need  little  or  no  formal  development. 
Existing  flood  plain  lands  can  be  easily  utilized  for  hiking, 
picnicking,  nature  trails,  overnight  camping,  etc.,  with  a 
negligible  increase  in  damage  potential.  State  assistance 
for  land  acquisi  tion  is  available  under  a  5100,0-"' ' ,0  '0  bond 


Photo  No.  25.  Elma  Fire  Hall  built  in  1959.  Showing 
comparative  flood  levels . 


Photo  No.  26.  Sunday  School  addition  to  Elma  Methodist 
Church.  Showing  comparative  flood  levels.  Standard 
Project  Flood  elevation  would  be  above  roof. 
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EXHIBIT  13 


Pnoto  No.  ?7.  Home  on  Winspear  Road  near  mile  7.4, 
raised  5  feet  in  1963.  Cashed  line  on  house 

indicates  March  1962  flood  level  before  house  was  raised 


Photo  No.  28.  Supermarket  on  Harlem  Road  in  the  flood 
plain.  The  horizontal  lines  indicate  the  comparative 
levels  of  several  floods. 
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EXHIBIT  1U 


issue  program.  A  820-acre  site  on  Hunter’s  'reek,  a  iribu- 
tary  of  Buffalo  Creek  upstream  of  the  stmt-  area,  is  included 
in  plans  for  future  rocreati  nal  devolopr  nt.  The  master 
ievelopm 'nt  plans  for  West  Seneca  a  id  Elma  provide  for  a  rood 
skeleton  of  p-'rks  and  gr-’enbelt  areas  alon  -  Buffalo  Creek. 

Island  Park,  a  privately  owned  grove  area.  \ :  located  at 
Gardenville  on  the  left  bank  just  upstream  of  Union  Hoad. 

There  are  several  recreation  ar°as  in  the  town  of  Elrna  that 
utilize  a  portion  of  the  flood  plain.  The  athletic  field  for 
the  Iroquois  Central  School  extends  into  *.ho  flood  plain  area 
on  the  left  bank  just  upstream  of  Bullis  ’'o-t  n»ar  stream  mile 
1?.2.  The  Elna  Meadows  Country  Park  has  rolf  course  facilities 
in  the  flood  plain  area  near  mile  1L-.3  on  t.ne  left  bank. 

Opposite  of  this  point,  the  Elm a  ionser”- tier  Club  has  devoloned 
rifle  range  facilities  and  the  town  of  il-.a  'oas  developed  -ionic 
and  athletic  facilities  in  Centennial  Park.  All  of  th-se  arass 
provide  evidence  of  rood  flood  plain  usage  and  indicate  that 
although  use  of  the  flooded  area  is  restricted,  a  non-damaging 
use  can  often  be  coordinated  with  a  more  valuable  development 
on  adjacent  high  ground.  Pictures  of  those  developments  are 
shown  on  exhibits  16  thru  18. 

52.  POSSIBLE  ’.IT  FL  OD  CONTROL  MEABURvB 

Because  of  the  relatively  minor  development  within  the 
flood  plain  area  of  Buffalo  Creek,  flood  damages  throughout 
the  whole  area  have  been  relatively  light,  although  some 
individuals  have  suffered  serious  damage.  Corps  of  an. -in  -ers 
studies  concluded  in  19fc6  indicated  that  no  improvement  plans 
based  on  providing  a  iequate  protection  could  be  economically 
justified  on  Buffalo  Creek.  A  review  of  problem  areas  by 
local  interests  may  show  that  so  ninor  improvement  may  pro¬ 
vide  a  substantial  amount  of  benoi .. t  to  the  i -mediate  area 
evsn  though  occasional  'loodinr  could  still  occur. 

53.  cokcl-’s:~;s 

The  Erie  Count-  "’ianning  Tepartnent  and  the  ’'banning 
boards  of  "est  Seneca  and  -lima  are  aware  of  *he  problems  of 
the  flood  rlain.  Studies  hav'  been  made  through  the  Erie 
Countv  Planning  Oenartrynt  on  present  economic  and  population 
growth  trends  and  the  resulting  needs  ’’or  housin’’,  recreation 
faciliti  'S,  schools,  utilities,  and  trsr.srortati  on.  The 
population  of  Erie  Count-  is  expected  to  be  25  percent  greater 
in  I960  than  it  war  in  i°60.  West  t'-neo’’,  w’  ich  ;s  in  th° 
first  suburban  ring  around  Buffalo,  should  experience  an  increase 
of  more  than  iiQ  percent  by  1989  ovy  the  1  VO  population  of 
33,000.  rlma,  in  the  second  suburb-  .  ring,  is  expected  to 
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experience  a  growth  of  more  than  100  percent  over  its  I960 
population  of  7,500.  As  a  result  the  Buffalo  Oreek  area 
will  be  subjected  to  incr >asing  pressures  for  development 
and  without  adequate  regulation  some  of  this  development 
would  undoubtedly  occur  in  areas  subject  to  flooding. 

The  comprehensive  plans  for  development  in  Vest  Seneca  and 
Elma  both  provide  for  the  establishment  of  green  belt  areas 
along  Buffalo  Creek.  Carrying  out  these  considerations 
would  provide  for  much  needed  recreatien  areas  and  hold 
future  damages  to  a  minimum. 

Sh>  Damages  that  would  accrue  to  unrestricted  future 
development  in  the  flood  plain  can  be  prevented  by 
regulatory  controls.  These  regulatory  controls  should 
provide  for  the  optimum  use  of  the  area  with  the  minimum 
risk  of  flood  damage.  The  flood  outlines  and  profiles  con¬ 
tained  with  this  report  provide  a  definite  base  to  which 
th -se  regulations  can  be  related.  Public  avrareness  of  the 
potential  floods  and  public  acceptance  and  backinr  of  the 
flood  plain  regulations  can  prevent  any  significant  rise  in 
the  existing  damage  potential  with  little  "irect  cost  to  the 
area.  This  awareness  may  also  serve  to  reduce  damage  in  the 
existing  development  through  flood  proofing  of  existing 
structures  and  by  reducing  existing  channel  restrictions  bv 
providing  more  adequate  bridge  areas,  removal  of  dams,  etc., 
when  the  existing  structures  have  exceeded  their  useful  life. 
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Photo  No.  29.  Desirable  area  for  development  upstream 
of  Borden  Road  which  lies  within  the  flood  plain. 

This  is  the  same  area  as  shown  in  photo  4»  exhibit  2. 


Photo  No.  30«  Desirable  area  for  development  upstream 
of  Transit  Road  which  lies  within  the  flood  plain. 
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EXHIBIT  IS 


Photo  No.  3l»  Island  Park  at  Gardenville  near  mile  2.3. 
This  area  was  flooded  by  about  2  feet  of  water  in  the 
1955  and  1956  floods. 
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|  Photo  No.  32.  Athletic  field  of  Iroquois  Central  School 

off  Bullis  Road  near  mile  13.2.  This  area  is  higher 
than  all  but  the  infrequent  floods,  although  it  would  be 
|  relatively  undamaged  even  by  frequent  flooding. 
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EXHIBIT  16 


Photo  No.  33.  Elma  Meadows  County  Park  near  mile  14.3. 
The  building  is  above  flood  levels  but  lower  portions 
of  the  golf  course  are  flooded. 


Photo  No.  3U.  Elma  Conservation  Club  near  mile  14.8. 
Although  the  club  house  is  high,  the  property  near  the 
creek  is  subject  to  flooding. 
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EXHIBIT  17 


Photo  No.  3$«  Town  of  Elma  Centennial  Grove  near 
mile  14.6.  This  area  is  higher  than  all  but  extreme 
flood  elevations.  These  types  of  improvement  are  not 
subject  to  significant  damages  from  flood  occurrences. 


Photo  No.  36,  Town  of  Elma  athletic  field  near  mile  14.7 
This  area  is  above  the  normal  flood  level  but  would 
not  suffer  serious  damage  under  flood  conditions. 
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GLOSSARY  OF  S'-L-CTSO  TERMS 


A.  HYDR  'LP  ilO  T  YOK 

1.  Channel  -  A  natural  or  artificial  watercourse  of  per¬ 
ceptible  e>.t?nt,  ’-;i i.  definite  bed  and  banks  in  -onfin--.  and 
conduct,  r-rr  inuously  or  periodically  flowing  waver. 

2.  Crest  gage  -  A  gage  which  leaves  a  record  of  the  highest 
stare  occurring  during  a  particular  flood.  rh°  pare  usually 
consists  of  a  hollow  pipe  anchored  v°rficall  ■  in  the  stream 
channel.  Flood  water  nsinr  within  the  pir>«  leaves  a  mark  at 
its  hi, "best  elevation  b"  means  of  crumbled  cork  or  d-^e  float¬ 
in'  or.  the  surface  of  the  water  within  the  nine. 

" .  "dscharre  measurement  -  A  method  o~  d 't Tmininr  the 
total  discharge  na;  t  a  given  noint  in  a  5 tree-  durinr  actual 
flow  conditions.  The  m.  thod  requires  th •->  use  of  a  velocity 
rn't^r,  and  an  nc^ur'-to  n  arurement  of  the  cross  sectional 
-  -or  of  t.he  flowin'*  stream,  from  the  stream  bottom  to  the 
water  surface.  ""re  most  reliable  rati  nr  c  rves  are  obtained 
by  plottin  -  measured  discharge  vs  observed  stare  at  the  time 
of  measurement  over  a  wide  range  of  flows. 

lu  Flood  -  A  t«~rorary  rise  in  stream  flow  or  star-’  that 
results  in.  significant  adverse  effects  in  th-’  vicinitv  under 
study. 

а .  '-lood  stage  -  A  term  commonly  used  by  the  r.  S.  'feather 
hireau  and  others  to  designate  that  stare,  on  a  fixed  river  page, 
at  which  overflow  of  the  natural  banks  of  the  stream  begins  to 
cause  .dar.ars  in  any  portion  of  the  reach,  for  which  the  page  is 
used  as  an  index. 

б.  Fl”d  frequency  -  A  means  of  expressing  the  probability 

of  flood  occurrence.  It  is  customary  to  estimate  the  frequency 
wit1  which  spec:  fie  flood  stares  or  disc1  arges  mriy  '<  equaled 
or  exceeded,  rather  than  the  frequency  of  star*  or 

discharge,  -uch  estimates  are  properlv  decimated  "exceedance 
frequency"  but  in  practice  ar°  usually  referred  to  simply  as 
"frequency".  The  frequency  of  a  particular  stare  or  discharge 
is  usually  exnressed  as  occurrinp  once  in  a  specified  number 

of  years;  or  as  a  nercent  -  tl-e  percentage  being  numerically 
equal  to  the  average  number  of  occurrences  in  100  vers. 

7.  Flood  neak  -  "'he  highest  value  of  the  stage  or  discharge 
attained  bv  a  "lend;  thus  neak  stag-'  or  reak  discharge. 
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8.  Flood  or  record  -  An«  Hood  for  w  i  th«re  is  r^-.r.ou- 
ablv  reliable  data  useful  in  technical  aml’/r^r.  Of  ton  tne 
term  is  used  to  refer  to  "maxinu"’  flood  of  r-^^rd . " 

9.  Flood  plain  -  [’ho  relatively  flit  lot-;  lands  adjoin  in? 
a  watercourse  or  other  bodv  of  'rater  rub jo  -t  to  overflow  there 
f  rom. . 

10.  Floo  1  pro •'■'lo  -  rhe  lon.'i  t.udinal  nr-  •  lie  traced  nv 

the  crest  of  a  fiord  event  expressed  in  “l"v-t:on. 

11.  >la go  -  (nee  ;  -cording  and  Staff  gage). 

12.  Ireen  belt  -  A  term  related  to  he  development  and 

retention  of  str  frontages  and  flood  plains  as  " green 

belts."  Per-',  s:  :v-  -  use  of  the  re  nubli^  or  private  lands  for 

certain  agricultural  uses,  parks,  golf  courses,  and  similar 
uses  would  materially  reduce  or  regulate  th«  damage  potential 
in  the  freouently  affected  portion  of  the  flood  nlain  area. 

13.  Historical  flood  -  A  known  floo  •  ••  > i ch  occurred  before 
systematic  record- ke^'p i nr  was  begun  for  the  stream  or  area 
under  consideration. 

lli.  Natural  floodway  -  T1""  channel  of  the  stream,  or  bodv 
of  water  and  ’bat  portion  of  the  flood  plain  that  is  used  to 
carry  the  flow  of  the  rlood. 

15.  Ha tin?  curve  -  (See  f:  tare-discharge  curve). 

16.  Record: n?  gape  -  Any  pare  which  records  stage  heights 
continuously  so  that  a  permanent  r  >cord  is  produced  showing 
the  river  stage  ve  time.  The  mechanism  usually  consists  of 

a  drum  revolving  at  constant  speed  and  an  inkin?  pen  whose 
movements  are  activated  by  the  fluctuating  riv«r  stare. 

17.  Recurrence  interval  -  The  averap  -  interval  of  time, 
based  on  a  statistical  analysis  of  the  past  record,  v:;  ich  can 
be  expected  t.e  elapse  between  floods  equal  tc  or  greater  than 
a  specified  stave  or  discharge.  Recurrence  interval  is  gener¬ 
ally  expressed  in  years. 

18.  Staff  gage  -  A  .graduated  scale  anchored  permanently 
in  a  vertical  position  within  a  stream  channel,  so  that  the 
height  of  the  water  surface  can  be  read  directly  on  the  scale. 

19.  st.age-hi scKarge  curve  -  (Rating  curve)  A  graph  show¬ 
ing  the  relation  between  th<-'  gage  height,  usually  plotted  as 
ordinate,  and  tb«  amount  of  wafer  flowin'’  expressed  as  volume 
per  unit  of  firm-,  usual!”  cubic  feet  per  second,  plotted  as 
abscissa.  A  rating  curve  is  aoplF  cable  on’."  to  the  given 
location  on  t*'->  river  for  .-/hie1  it  wap  developed. 
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RO.  Standard  project  flood  -  Th^  flood  produced  bv  the 
most  sev-r°  flood -producing  rainfall  that  ir  considered  reason¬ 
ably  characteristic  of  the  drainage  basin  under  study. 

21.  Thal’-'eg  -  T^e  elevation  of  the  deepest  part  of  a  stream 
channel  at  nnv  section.  When  determined  at  marry  sections  along 
the  length  of  a  ^tr^am,  it  provides  a  profi1  of  the  bottom  from 
mouth  *o  source. 

B.  REGULATORY  TERMS 

1.  Building  code  -  A  collection  of  regulations  adopted 
by  a  local  .Tov^rnin  *  bodv  setting  forth  standards  for  the 
construction  of  buildings  and  other  structures  for  the  pur¬ 
pose  of  protectin  '  th>  health,  safety  and  ge  ■  e r ~  1  welfare  of 
the  public. 

2.  Designated  floodway  -  A  channel  of  a  stream  and  that 
portion  of  the  adjoinin'  flood  plain  designated  by  a  regula¬ 
tory  agenc:*  to  provide  for  reasonable  par  ve  of  flood  flows. 

3.  Encroachment  lines  -  Lateral  limits  or  lines  along 
streams  or  other  bodies  of  water,  within  which  no  structure 
or  fill  may  be  added.  Their  purposes  aro  to  preserve  the 
flood  carrying  capacity  of  the  stream  or  other  body  of  'water 
and  its  flood  plain,  and  to  assure  attornment,  of  the  basic 
objective  of  improvement  plans  that  may  be  cons;dered  or  pro¬ 
posed.  ’"he;  r  location,  if  along  a  stream,  should  b'  such  that 
the  floodwa.v  between  them  including  the  channel  will  handle  a 
designated  flood  flow  or  condition.  Tvese  lines  are  set  bv 
regulatory  agencies  and  may  be  changed  bv  them. 

li.  ylood  plain  regulations  -  A  general  term  aonlied  to 
the  full  range  of  codes,  ordinances,  and  other  regulations 
relating  tc  the  use  of  land  ab  construction  within  flood  plain 
limits.  The  term  encompasses  zoning  ordinances,  s’-b-division 
regulation,  building  and  housing  codes,  encroachment  laws  and 
ODen  area  regulations. 

3.  Flood  proofing  -  A  combination  of  structural  changes 
and  adjustments  to  properties  subject  to  loodmg  primarily 
for  the  reduction  or  elimination  of  flood  damages. 

6.  Selected  regulatory  flood  -  The  magnitude  of  flood 
expressed  either  in  discharge  or  frequence  of  occurrence, 
which  is  used  as  the  basis  for  flood  nlam  regulations. 

7.  Subdivision  regulations  -  Regulations  and  standards 
established  by  a  local  public  authority,  generally  the  local 
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planning  agency,  with  authority  from  a  3tai.  •  enabling  law  for 
the  subdivision  cf  land  in  order  to  secure  coordinated  land 
development,  including  adequate  building  sites  and  land  for 
vital  community  services  and  facilities  such  as  streets, 
utilities,  schools  and  parks. 

6.  Zoning  ordinance  -  An  ordinance  adopted  by  a  local 
governing  body,  with  authority  from  a  state  zoning  enabling 
law,  which  under  the  police  power  divides  an  entire  local 
governmental  ar^a  into  districts  and,  within  each  district, 
regulates  the  use  of  land,  the  height,  bulk,  and  use  of  build¬ 
ings  or  other  structures,  and  the  density  of  population. 

C.  CTHZR  "’"Fi’IS 

Urban  Renewal  -  The  overall  program  of  public  and  private 
action,  growing  out  of  the  National  Ffousir.  '  Act  of  19?U  as 
amended,  designed  to  prevent  the  spread  of  blight,  to  rehabili¬ 
tate  and  conserve  urban  areas  that  can  be  economically  restored, 
and  to  clear  and  redevelop  areas  that  c°onot  be  saved. 
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GENERAL  DISCUSSION  OF  GUIDE  LINES  FOR  FLOOD  PLAIN 
REGULATIONS  AND  FLOOD  PROOFING  PRACTICES 

1.  GENERAL 

Regardless  of  the  location  of  the  flood  plain  or  the 
overall  plan  of  development  for  the  area,  the  available 
methods  of  controlling  future  flood  plain  use  and  of  flood 
proofing  existing  structures  in  the  flood  plain  are 
generally  the  same.  The  information  in  this  attachment 
contains  only  general  suggestions  and  the  details  of  the 
regulatory  legislation  must  be  tailored  to  the  plan  of 
development  for  the  flood  plain  concerned.  The  profiles 
and  flooded  area  maps  contained  in  the  main  report  provide 
the  basis  for  this  legislation.  Useful  advice  and  assistance 
may  be  also  obtained  from  those  localities  where  ordinances 
based  on  flood  plain  information  studies  have  already  been 
adopted. 

t.  METHODS  FOR  ESTABLISHING  FLOOD  PLAIN  USE 

Several  sources  of  information  on  the  problems  and 
preparation  of  flood  plain  regulation  legislation  are 
Included  in  the  bibliographies  on  Development  of  Flood 
Plain  Regulations  and  Planning  References  which  follow  this 
attachment.  Several  methods  of  regulating  development  in 
flood  plains  are  contained  in  these  references.  Some  of 
the  controls  for  the  use  of  the  flood  plain  are  discussed 
in  the  following  paragraphs: 

a.  Floodway  and  Restrictive  Zones 

(1)  In  order  to  maintain  the  necessary  floodway 
for  the  selected  flood,  it  is  essential  that  encroachment 
lines  or  limits  are  established.  .These  ape  two  definitely 
located  lines,  one  cm  each  side  of  the  river.  Between  these 
lines,  no  construction  or  filling  should  be  permitted  which 
will  cause  an  impedancsijto  flow.  Final  choice  of  the 
magnitude  of  the  selected  regulatory  flood,  which  in  turn 
will  determine  the  allowable  typos  of  development  in  the 
affootod  areas,  is  a  matter  for  local  deeis$Ofc,,,eince  in  the 
final  analysis  it  is  determined  by  a^ddsawi^g^bf  their 


land  usage  needs.  Since  the  size  of  the  regulatory  flood 
will  be  decided  upon  by  local  interests  after  receipt  of  this 
report,  it  is  not  practical  to  suggest  encroachment  limits 
at  this  time.  However,  the  Corps  of  Engineers  will  provide 
technical  assistance  upon  request  to  compare  the  effects  of 
various  widths  of  floodway  cm  the  profile  of  the  flood  which 
is  selected  by  local  authorities  as  the  basis  for  the  regu¬ 
lation  of  the  flood  plain. 

(2)  In  addition  to  establishing  floodway  limits, 
it  is  imperative  that  adequate  criteria  be  set  up  to  regulate 
vertical  and  horizontal  clear  openings  and  minimum  low  steel 
elevations  for  bridges  crossing  the  flood  plain.  Bridge  piers 
in  the  stream  channel  should  be  avoided  if  possible.  If  the 
span  length  requires  that  piers  be  used,  they  should  be 
streamlined  and  placed  parallel  to  the  flow  of  water.  On 
many  creeks,  alinemen t  of  the  bridge  crossing  to  provide  for 
effective  passage  of  ice  is  also  an  important  consideration. 

The  most  economical  means  of  crossing  a  stream  is  the  u&e  of 
earth  embankments  with  a  small  bridge  or  culvert.  Unfortunately, 
this  type  of  structure  is  the  least  desirable  from  a  flood 
damage  point  of  view.  If  it  is  kept  at  a  low  elevation,  it 
is  frequently  overtopped  and  then  fails  to  serve  its  intended 
purpose.  If  the  roadway  and  embankment  are  kept  high,  the 
structure  will  act  as  a  dam  and  increase  flood  stages  upstream 
if  the  waterway  opening  is  not  adequate.  The  waterway  opening 
should  not  only  be  sufficient  in  area  but  the  area  must  be 
available  at  an  elevation  which  will  cany  flood  flows  at  a 
level  which  does  not  cause  damage.  It  Is  sometimes  necessary 
to  carry  the  roadway  on  a  series  of  piers  or  bents  in  order 
to  provide  sufficient  waterway  for  flood  flows. 


(3)  Channel  bottom  profiles  should  also  be  well 
defined.  Restrictions  should  be  developed  for  construction 
in  the  channel  so  that  future  sewers,  utility  lines  or  bridge 
pier  foundations  will  not  interfere  with  flood  flows,  suffer 
damage  by  floods,  or  cause  expensive  modifications  if  channel 
improvement  is  undertaken  at  a  later  date.  Low  dams  on  the 


stream,  which  provide  little  or  no  storage  and  are  no  longer 
In  nee,  should  be  removed  in  order  to  reduce  the  water  surface 
in  the  immediate  area.  When  a  dan  is  allowed  to  remain  in 
the  shoal  area  which  feme  at  the  upstream  end  of  the 
peel  shoal#  be  removed  periodically  and  in.  order  that  ice 
fined  and  debris  sre.jnyt  easily  grounded.  Sewer  crossings 
should  be  mad.  beneath  the  bottom  of  the.  strain  in  order  • 
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(ii)  Other  factors  adversely  affecting  flood  occur¬ 
rences  are  extensive  earth  or  refuse  fi  11s  within  the  flood 
plain  and  sharp  bends  in  the  river  channel.  Moderate  filling 
within  the  restrictive  zone  should  have  little  effect  on  up¬ 
stream  water  surface  elevations  unless  it  occurs  at  an  already 
constricted  section.  Flood  plain  regulations  may  permit  a 
limited  amount  of  filling  in  the  restrictive  zones  in  order 
that  proposed  structures  may  be  built  above  the  regulatory 
elevations.  On  the  other  hand  extensive  filling  in  these 
areas  will  result  in  a  reduction  of  valley  storage  capacity 
which  may  produce  higher  peak  discharges  downstream  or  cause 
increased  stages  upstream  through  the  loss  in  discharge 
capacity.  Floodway  limits  or  encroachment  lines  should  be 
established  to  control  filling  within  the  flood  plain  area 
in  order  that  the  filling  will  not  cause  a  serious  increase 
in  water  surface  elevations  during  an  occurrence  of  the 
selected  flood.  Sharp  bends  in  the  river  channel  are  a 
form  of  restriction  to  flow.  As  such,  they  tend  to  raise 
upstream  stages  as  well  as  provide  potential  trouble  spots 
for  the  occurrence  of  ice  jams.  Any  man-made  modifications 
to  the  flood  plain,  which  tend  to  increase  the  sharpness  of 
these  bends  or  restrict  the  channel,  should  be  avoided.  It 
is  sometimes  possible  to  modify  the  bend  with  a  local  channel 
improvement  which  would  reduce  water  surface  elevations  and 
ice  jam  occurrences  in  the  immediate  area. 

b.  Zoning  -  Zoning  is  a  legal  tool  used  by  cities, 
villages  and  towns  to  control  and  direct  the  use  and  develop¬ 
ment  of  land  and  property  within  their  jurisdiction.  A 
listing  of  localities  which  have  adopted  zoning  ordinances 
which  were  based  on  flood  plain  information  studies  is  given 
in  the  bibliography  at  the  end  of  this  attachment.  Correspon¬ 
dence  with  the  local  governments  concerned  may  provide  useful 
information  on  the  enactment  and  enforcement  of  effective 
ordinances. 

(1)  Zoning  ordinances  should  be  the  result  of  a 
comprehensive  planning  program  for  the  entire  area  with  the 
purpose  of  guiding  its  growth.  The  State  of  New  York  enabling 
statute  which  permits  zoning  is  contained  in  Section  263  of 
the  Town  Law.  If  possible,  a  double  zoning  technique  is 
often  desirable.  In  preparing  a  master  land  use  plan,  all 
areas  should  be  zoned  for  their  most  appropriate  use.  This 
would  be  the  pattern  of  development  that  planners  and  local 
officials  envision  for  the  locality.  Then,  because  of  the 
flood  problem,  flood  zone  restrictions  for  the  appropriate 
area  could  be  superimposed  on  the  regular  zoning  map  and 
provisions  written  into  the  ordinance  specifying  the  kind 
of  improvement  necessary  to  have  these  restrictions  removedi 
for  example,  channel  improvement  or  levees  to  be  constructed 
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by  the  developer,  filling  to  a  specified  minimurt  elevation, 
prohibition  of  basement  construction,  specified  flood  proofing, 
etc. 

(2)  With  respect  to  the  high  flood  risk  areas  adja¬ 
cent  to  the  floodway,  consideration  should  be  given  to  retaining 
land  for  open  use,  such  as  agriculture,  parks  and  athletic 
fields.  Care  must  be  taken  that,  as  parks  are  developed, 
structures  of  higher  damage  potential  are  not  placed  at  an 
elevation  where  they  will  be  affected  by  floods.  An  illustration 
of  flood  plain  zoning  is  shown  on  exhibit  1. 

c.  Building  Codes  -  Building  codes  can  be  utilized  alone 
or  in  combination  with  flood  plain  zoning.  Since  it  is  not 
always  practical  to  prevent  the  location  of  all  buildings  in 
all  areas  subject  to  flooding,  building  codes  can  be  used  to 
minimize  structural  and  consequential  damages  resulting  from 
flood  velocities  and  inundation  to  those  buildings  which  must 
be  built  within  the  flood  area.  Building  codes  can  also  be 
used  to  reduce  damage  from  floods  greater  than  the  flood 
selected  for  flood  plain  reference.  Some  of  the  methods 
adaptable  for  inclusion  in  building  codes  are: 

(1)  Prevent  flotation  of  buildings  from  their 
foundations  by  specifying  anchorage. 

(2)  Establish  basement  elevations  or  minimum  first 
floor  elevations  consistent  with  past  flood  occurrences  or 
the  selected  flood. 

(3)  Prohibit  basements  in  those  areas  subject  to 
very  shallow,  infrequent  flooding  where  moderate  filling  and 
slab  construction  would  prevent  virtually  all  damage. 

(U)  Require  reinforcement  to  withstand  water  pres¬ 
sure  or  high  velocity  f^Lov  and  prohibit  the  use  of  materials 
which  deteriorate  rapidlV  In  water. 

(5)  Prohibit  equipment  that  might  be  hazardous  to 
life  if  submerged.  This  includes  chemical  storage,  boilers 
or  electrical  equipment..  .  ,  . 

d.  Subdivision  Regulations  -  Subdivision  regulations  can 
often  serve  as  a  supplement  bo  zoning.  Regulations  may  specify 
the  lot  size,  elevation  of  land,  degree  of  freedom  from  flood¬ 
ing,  size  of  floodways  and  other  points  pertinent  to  the 
welfare  of  the  community.  Areas  which  may  be  attractive  for 
subdivision  development  during  dry  weather  may  be  subjeot 
to  inundation  during  high  flows.  The  flooded  area  nape  In 
the  Hein  report  will  enable  local  governments  to  become  aware 
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of  possible  trouble  areas  before  subdivision  permits  are 
issued. 

e.  Other  Controls  -  The  following  approaches  to  flood 
plain  regulation  may  be  adaptable  to  special  situations  or 
may  serve  as  supnlemental  measures  to  an  overall  regulation 
program . 

(1)  Building  financing.  Very  little  building  is 
carried  on  without  financing.  Government  and  private 
financing  institutions  can  control  development  of  the  flood 
plain  by  denying  mortgage  guarantees  or  funds  to  subdivision 
or  individual  builders  who  wish  to  build  in  the  flood  plain 
area. 

(2)  Public  purchase.  Outright  public  land  purchase 
of  the  flood  plain  is  another  method  of  preventing  flood  plain 
development.  This  method  is  most  effective  when  made  part  of 
a  recreation  or  park  plan  for  the  area. 

(3)  Flood  insurance.  Flood  insurance  at  the  present 
time  is  practically  nonexistent.  However,  its  use  in  the  future 
with  rates  accurately  indicating  flood  potential,  could  serve 

as  a  substantial  aid  in  regulating  flood  plain  development. 

(U)  Warning  signs.  An  inexpensive  method  which  may 
be  used  to  discourage  development  is  the  erection  of  flood 
warning  signs  in  the  flood  plain  area  or  the  prominent  posting 
of  previous  high  water  levels.  These  signs  carry  no  enforce¬ 
ment  but  simply  serve  to  inform  prospective  buyers  that  a  flood 
hazard  exists.  Several  signs  or  stage  boards  erected  on  public 
property  at  several  locations  within  the  town  showing  the  levels 
of  a  past  flood,  and  the  100-year  flood  would  provide  a  con¬ 
venient  reference  and  keep  residents  aware  of  the  flood 
possibilities. 

3.  REDUCTION  OF  FLOOD  LOSSES  BY  FLOOD  PROOFING 

Those  who  are  already  residing  in  the  flood  plain  and 
are  subject  to  flood  damage  may  be  particularly  interested 
the  methods  of  flood  proofing  the  affected  structures  in 
r  to  reduce  the  possible  damage.  A  recommended  reference 
is  "Flood  Proofing:  An  Element  in  a  Flood  Damage  Reduction 
Progrw",  by  John  R.  Shaeffer.  Some  of  the  possible  flood 
proofing  measures  are  listed  below.  The  first  three  methods 
are  particularly  applicable  to  residences  or  businesses  which 
normally  *■  ffer  only  basement  flooding.  In  the  underdeveloped 
areas,  so  #  of  the  methods  may  be  incorporated  into  building 
>n<se,  Mnliw  or  subdivision  regulations  in  order  that  struc- 
«%•«•  werart tied  in  the  restrictive  tones  can  be  better 
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protected  for  floods  greater  than  the  selected  reference  flood, 
Exhibit  2  illustrates  sane  of  these  flood  proofing  methods. 


a.  Seepage  Control  -  This  method  involves  the  use  of 
asphalt  or  quick  set  hydraulic  compounds  to  seal  walls  which 
are  subjected  to  water  pressure.  This  approach  is  often  com¬ 
plemented  with  sump  pits  and  pumping, 

b.  Prevention  of  Sewer  Backup  -  In  many  areas ,  not  subject 
to  direct  overflow,  considerable  damage  occurs  from  backup  of 
sanitary  or  combined  sewers  that  are  overloaded  by  high  storm 
water  runoff,  flooded  manholes  or  high  tail water  at  the  sewer 
outlets.  Various  types  of  automatic  and  manually  operated 
valves  and  checks  can  be  installed  on  house  sewers  as  well  as 

on  lateral  and  trunk  sewers  to  prevent  flooding  from  sewer 
backup.  In  the  absence  of  these  measures  a  section  of  pipe 
screwed  in  place  over  basement  drains  is  a  cheap,  effective 
means  of  coping  w'th  this  problem.  It  allows  water  to  rise 
up  in  the  pipe  bu-,  prevents  overflow  up  to  the  limit  of  the 
length  of  pipe.  It  is  recommended  that,  wh -  never  possible, 
the  storm  and  sanitary  sewers  be  separate  systems  to  prevent 
backup  through  a  combined  system  into  residences  from  overloaded 
storm  sewers. 

c.  Permanent  Closure  -  In  a  relatively  watertight  struc¬ 
ture,  unnecessary  openings  may  be  permanently  sealed.  If  the 
passage  of  light  is  desirable,  glass  brick  or  other  translucent 
material  having  adequate  structural  strength,  should  be  con¬ 
sidered. 


d.  Protected  Openings  -  Sandbagging  of  doorways  and 
other  necessary  openings  in  structures  has  been  used  as  a 
temporary  emergency  protection  for  many  years.  Removable 
bulkheads  or  flood  gates  are  often  a  more  efficient  means 
of  accomplishing  the  same  purpose.  These  devices  can  be 
bolted  against  a  frame  containing  a  neoprene  gaaket  which 
provides  a  watertight  seal. 


e.  Protective  Coverings  -  Uie  rapid  development  of 
new  types  of  plastics  witli  various  specific  properties  should 
be  considered  in  connection  with  sealing  and  protecting 
machines  and  mechanical  equipment  from  silt  and  rust  damage. 


f.  Firs  Protection  -  The  possibility  of  fir®  from 
electrical  short  circuiting  is  a  potential  hazard  during 
flooding.  Power  shut-off  on  a  large  scale  is  generally  not 
practical  because  it  usually  would  affect  aredp  optftide  tbs 
flooded  tom.  Attention  to  $pe  protection  for  iftdividudl  ( 
structures  could  redoes  the  i^fibility  of  fire  when 
Is  not  disrupted.  :  >■. 
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g.  Elevation  -  The  regulation  of  the  minimum  elevation 
above  which  future  structures  must  be  built  has  been  discussed 
previously  in  connection  with  zoning  and  subdivision  regulations. 
However,  for  existing  structures  in  flood  risk  areas,  provisions 
can  be  made  for  raising  machinery,  furniture  or  other  valuable 
equipment  above  flood  level.  Some  property  owners  have  protected 
household  furnishings  during  past  floods  by  carrying  them  to 
higher  floors.  Heating  plants  can  be  permanently  suspended 

from  the  cellar  ceiling.  It  is  possible  to  raise  the  first 
floor  of  a  structure  several  feet  in  order  to  stay  above  normal 
flood  levels.  The  basement  would  still  be  subject  to  damage, 
however,  unless  it  could  be  protected  by  other  flood  proofing 
methods. 

h.  Watertight  Covers  -  Storage  tanks  with  contents  which 
are  damageable  by  flood  waters  should  be  protected  by  gaskets 
and  watertight  caps.  Watertight  covers  should  also  be  installed 
on  manholes  in  the  flooded  areas.  This  can  prevent  basement 
damage  from  overcharged  sewers  or  pumping  stations  by  the 
relatively  frequent  floods  although  pr  >perty  in  the  flooded 
area  would  still  be  subject  to  dam ape  from  greater  floods. 

i.  Structural  Design  -  Sometimes  specific  features  can 
be  incorporated  into  the  design  or  orientation  of  a  new  struc¬ 
ture  so  that  potential  damages  are  minimized.  Concrete  pilings 
have  sometimes  been  beautifully  integrated  into  the  architectural 
design  of  a  structure,  while  simultaneously  raising  the  structure 
several  feet  above  the  flood  plain. 

J.  Utilities  Service  -  Considerable  financial  loss  can 
occur  when  power  failures  cause  disruption  of  refrigeration 
or  heat.  Disruption  of  gae  service  has  a  similar  effect. 
Rerouting  of  utilities  to  provide  separate  service  for  flood 
affected  areas  can  only  be  achieved  by  the  utility  companies. 
However,  combining  a  general  knowledge  of  the  flood  problem 
with  foresight  and  pood  planning  may  simplify  and  expedite 
rerouting  procedures  whan  flooding  does  occur.  In  specific 
cases  bottled  gas  has  been  used  to  supply  heat,  and  gasoline 
driven  generators  have  been  utilized  to  supply  minimum 
essential  power. 
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FLOOD-PROOFED  STRUCTURE 


NOTE 

THIS  PLATE  REPRODUCE  D 
WITH  CHANGES  FROM"FLOOD 
PROOFING  AN  ELEMENT  IN 
A  FLOOD  REDUCTION  PRO- 
GRAM'/BY  JOHN  R  SHAEFFER. 
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This  appendix  has  been  prepared  as  a  supplement  to  the 
buffalo  Creek  i'lood  Plain  Information  :’enort.  Its  purpose 
i.s  to  provide  additional  data  for  the  use  of  those  persons 
concerned  vdth  the  technical  asnects  of  flood  plain  planning. 
The  buffalo  District,  dorps  of  Lnrineers,  can  provide  an 
explanation  or  interpretation  of  th<~  data  included,  if 
necessary,  or  information  on  how  to  obtain  additional  data 
that  may  not  he  included  in  this  renort.  Such  requests 
should  be  first  coordinated  with  the  Lew  'ork  State  Water 
Resources  Comission,  Conservation  Department,  Albany, 

New  York 

A2.  cli::a?o:jcy 

There  are  twelve  climatological  stations  located  in 
or  near  the  buffalo  Creek  basin  where  *he  U.  S.  Weather 
bureau  '-.as  collected  climatological  data.  The  locations 
of  these  stations  with  resnect  to  Buffalo  Creek  are  shovm 
on  plate  Al.  There  are  presented  in  table  Al,  data  on 
tyne,  location  and  period  of  record  for  these  stations. 

The  only  first-order  Weather  bureau  Station  is  located 
at  the  buffalo  Airport. 

A3.  PP?CIPI'PA?ID!: 

Annual  near,  precipitation  at  each  station  is  shown 
on  plate  Al  alone  with  isohyetal  lines  of  equal  annual 
precipitation  an  ;urt.s.  The  isohyetal  pattern  shows  the 
area  ~f  rb  gher  precipitation  just  *>ast  of  Lake  .Trie  which 
includes  the  ’'uffalo  Creek  basin.  Average  monthly  precipi¬ 
tation  for  all  of  the  stations  is  c  unpared  with  average 
monthly  precipitation  at  Sima  and  the  average  monthly  run¬ 
off  at  the  ''ardenville  <~a~e  on  plate  Al.  During  the  months 
of  Januarv  through  April,  runoff  averages  from  50  to  125 
percent  of  the  total  monthly  oreci pitation,  including  the 
water  equivalent  of  snowfall.  Annual  runoff  has  averaged 
about  li7  percent  of  annual  precipitation. 

Ah.  SNOWFALL 

Average  annual  snowfall  for  nearny  stations  is  shown 
on  plate  A2  along  with  lines  of  equal  annual  snowfall 
developed  for  the  adjacent  area.  Average  monthly  snowfall 
for  the  area  stations  is  shown  on  the  graph  on  plate  A2. 
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TABLE  Al.  -  Climatological  stations  in  and  adjacent 
to  the  Buffalo  Creek  basin 


Station 

Period  of 
record 

Type 

Elevation 

Arcade 

1889-1907 

191*3-1961* 

riH 

1,1*80 

Batavia 

1931-1961* 

CH 

900 

Buffalo  U.  b.  Airport 

I832-I96I1 

CHJ 

705 

Derby  2  N.  W. 

1915-1961 

t'H 

660 

Elma 

191*2-1960 

CH 

765 

Gowanda  State  Hospital  (1) 

191*5-1961* 

CHJ 

865 

Linden 

1912-1961* 

N 

1,120 

South  Vales  Emery  Park  (2) 

1931-1961* 

HH 

1,090 

Stafford 

1931-1961* 

MK 

915 

Wale  s 

191*8-1961* 

C 

1,150 

Warsaw  5  S.  V!. 

1952-1961* 

r> 

1,715 

Vis coy 

191*0-19^1* 

HK 

1,200 

(1)  Known  as  Gowar.da  prior  to  Lay  1951 

(2)  Known  as  South  Wales  prior  to  April  1951 
C- Recording  rape 

N  -  Hon-recordinp  rape 
H  -  Snowfall  data 
J  -  Supplemental  data 
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The  wtrr  equivalent  of  the  .''now  '  s  included  in  the  pre¬ 
cipitation  fi mures  of  slate  Al.  Pie  snowfall  pattern 
a:  ovs  ar.  area  if  !  i "her  snowfall  runnir."  •  or*  beast  l’r  r 
Lake  'rie  nr-  moisture  laden  air  is  car;-'  e*i  fr or.  LaK-  Krie 
’  >-  t.iie  preys' l'r~  southwest  wirds. 

An.  'i'v-'.v'-"  -'T’opjK 

Storns  wife'll  have  produced  the  r.o.rt  serious  f Lo 'dine 
in  the  ’hiffalo  '’j-ppp  basin  occurred  on  21-21  dune  l?!?* 

1  hareh  1955,  A-7  T  arch  195^,  20-21  Jaruary  1999.  Com¬ 
parative  rainfall  and  runoff  data  for  these  storms  are 
shown  in  t.a*'le  A2.  cunof r  totaled  a''on+  percent  of 
nrecinitati  r.  fir  most  storms  because  of  around  cond*  tiers 
or  because  snowfall  on  +he  pround  -,as  relied  and  added  to 
the  runoff. 


TA  'L:?  A2.  -  Comparative  rainfall  -  runoff  data  (approving  ’mi) 
for  recent  notable  storms  oyer  vffa lo  Creek 


Storm 

Averare 

nrpcip. 

(in.) 

Punoff  at 
Gardercille 

rare 

(ir.) 

Discharge  at  Carder’”,  lie 
(cfs)  (cfs/sq.  mi.T 

17-21  .Tun 
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’  ar 

ir'(2) 
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V)  -'r  ■  .  •'  c:  C 

*•  *  '  • 

<Tan 

loco(3) 

-i  e 
•  •  ' 
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b 

'  C/ 
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(1)  '’fti mated 

(2)  Some  srow  melt  occurred  in  ir”  r  '-arir. 

(3)  Approximately  7  irehes  of  snow  melted 


At.  '  AT’1. "ALT,  T-T-r-Tpv 

The  ini ensi  ty -durat  ion  frequence  cur’re  or.  plate  Al  indicates 
how  frequently  storms  of  a  srecif’c  avers me  rainfall  intensity 
last-!  rr  for  a  specific  lenrth  of  t-'m*,  can  'y  expected  to  occur 
over  the  nuffalo  Creek  basin.  The  basic  data  for  plate  A}  was 
derived  from  ".  S.  Weather  -Bureau  Technical  Paper  No.  Lc, 
"Rainfall  Freouency  Atlas  of  th»  curled  States".  The  storm 


A3 


vrhich  produced  the  t'.arch  19c,c  high  water  had  nr:  average 
intensity  of  about.  0.31  inches  per  hour  for  a  period  of  7  hours. 
Plate  A3  indicates  that  storms  of  this  duration  and  averare 
intensity  iiave  a  frenuenc.y  of  once  in  a  >out  5  years.  Although 
data  for  the  June  1937  storm  is  limited,  ra'nfall  at  the 
Buffalo  station  indicates  an  intensity  nf  0.27  inch  for 
7  hours.  A  storm  of  this  magnitude  can  be  expected  about 
once  every  li  years,  however  it  should  be  noted  that  this 
is  data  from  a  s'rr’le  station  outside  the  basin,  for  a 
summer  thunderstorm,  and  that  the  rainfall  over  the  basin 
most  probably  was  much  more  intense  and  severe. 

A7.  The  maximum  '''-hour  rainfall  recorded  at  'hiffalo  was 
h.?°  inches  on  ?A-29  Aumust  18‘93.  On  7  August  19^3,  the 

official  V.  S.  iieather  ureau  station  at  the  Buffalo  Airport 

recorded  3.8°  inches  in  2h  hours,  most  of  w.iich  ‘'ell  in  about 
5  hours.  A  precipitation  recorder  at  the  buffalo  Sewer 
Authority  in  South  buffalo  recorded  It. 8 8  inches  for  this 
same  period.  This  storm  established  new  records  for  one-hour 
and  two -hour  durations  dur'no  the  month  of  Aurust.  Plate  A3 
indicates  *hat  the  rainfall  of  1.75  inc:  s  which  occurred  in 

one  hour  has  a  frequency  of  once  in  about.  21  -oars.  The 

2.5?  inches  which  fell  in  two  hours  has  a  frequency  of 
about  once  in  50  years,  and  the  5-hour  ra;nfall  of 
3*69  inches  has  a  frequency  of  about  or.ce  on  ISO  years. 

Plate  A3  may  be  especially  useful  to  those  desi  miry  and 
approving  the  design  of  culverts  and  other  small  drainage 
structures  which  may  be  constructed  within  the  basin. 

a?-,  i'-  "A”  : '2,7 '  ■  ■  r  :r; 

The  "nited  States  ":<?olo<-ical  Survey  has  published  records 
of  stream  flow  at  the  'ardenville  rape  site  since  *  t  was  estab¬ 
lished  ;  r  Se-t ember  193,n.  No  record  was  obtained  of  the 
estimated  maximum  flood  ••t.-'ch  occurred  in  June  1037.  A  water- 
stage  recorder  has  beer,  established  near  Wales  Fallow  since 
l.arch  The  maximum  di scnarrre  recorded  at  this  site  was 

)i,]j3'1  cfs  on  5  Parch  The  equivalent  peak  iischarre  at 

the  'ardenvl  lie  mam  war  5,fiD0  cfs  or.  the  same  day.  Discharge 
per  square  mile  was  r~.3  cfs  at  .ales  Follow  and  LO.O  cfs  at 
Gardenville  for  this  occurrence.  Daily  mean  discharre  and 
annual  peak  < ischarme  are  published  annually  by  the  United 
States  Department  of  the  Interior  -  Geological  Survey  in 
Surface  Water  Records  of  Hew  York.  Copies  of  that  report  may 
be  obtained  from  District  Chief,  Water  P.esources  Division, 

U.  S.  Geological  Survey,  P.  0.  iox  ?UB,  Federal  building, 

Albany,  New  fork  12201.  Staff  games  have  beer,  established 
by  the  Erie  County  Department  of  Public  Works  at  Harlem  Road 
and  Bowen  Road.  The  rages  are  located  on  elates  2  and  U , 
except  for  Wales  Follow,  and  are  described  in  +ahle  A3. 


AU 


TA^LH  A3.  -  Stage  rapes 


Location 

Operating 

agency 

:  Drainage ■ \ie vat  1  -r 
:  area  *  -T 

r;qie  :sq.  mi.  -•••nr,‘-  zr-r 

Harlem  Road  -  downstream 
abutment,  left  bank 

Erie  Co. 

D.P.W. 

Staff  (1)  :  2?2(?)  1  ?  ,:  .L 

Gardenville  -  70S'  down¬ 
stream  of  onion  Road, 
left  hank 

H.S.G.S. 

recorder  ir. *  ll.H.  ’  t  •  '  3. 

standard  ; 

:CP  ; 

Rowen  Road  -  upstream 
abutment,  left  bank 

brie  Co. 

D.P.W. 

S  t,v'  f  I'1  ’l''7  • 

Wales  Hollow  -  downstream 
side  of  Herlau  Road, 
ri-ht  bank 

H.S.G.S. 

.ir  . 

pi:  *-  : 

(1)  Ho  discharge  rating  curve  a  ?:  1  ■. 
(,?)  Includes  drainage  area  of  '•■if fa'. 
(3)  Estimated  from  topor; aphic  ”ir 
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A9.  ERHCTH!.'"Y  r'R’TS 

The  discharge  frequency  curve  for  th®  Garder.”:  II®  r a-*® 
as  shown  on  plate  Ah  was  developed  in  accordance  with 
"Statistical  Methods  of  Hydro  lory"  by  Leo  ?..  :>eard.  This 
method  uses  the  annual  maximum  discharges  for  th®  reri  id  of 
record.  The  statistical  approach  assumes  that  th.e  lopari turns 
of  peak  discharges  follow  a  normal  distribution  and  there! t? 
have  a  standard  deviation  from  the  near..  Since  the  properties 
of  the  normal  probability  curve  have  been  well  defined,  it  is 
possible  to  estimate  with  some  justificati  n,  th®  frequencies 
of  occurrence  of  future  floods  of  varv-’r,-  r apr.itudes .  The 
longer  the  oeriod  of  record,  the  nor®  reliable  ar®  estimates 
of  the  frequency  if  future  floods. 

A10.  Di scharre-drainare  area  relationships  car.  be  developed 
for  basins  havir.r  more  than  one  gape  so  that  frequency  curves 
can  be  estimated  for  locations  on  the  stream  other  than  .came 
sites.  Although  there  are  two  case  locations  on  T’uffal  '  r®ek , 
Wales  Hollow  has  been  established  for  such  a  si.  'rt  :>®ri  0. 
time  that  the  discharge-drainage  area  relat  1  r.s:v:  •ba‘  - 
be  developed  mi-ht,  not  be  valid.  lavu n  >•  •  ,  ar  -  •  -..a 

Creek  and  buffalo  Creek  are  all  :  •".••■ 

creeks  and  Cat taranrus  '"e®k 


I 


■  q--. 


AO** A 100  673 


CORPS  Of  ENGINEERS  BUFFALO  N  Y  BUFFALO  DISTRICT  w/C  */* 

FLOOO^PLAIN  INFORMATION#  BUFFALO  CREEK#  NC«  YORK  IN  THE  TOWNS  0— ET 


UNCLASSIFIED 


and  are  subject  to  the  same  storms.  A  discharge-drainage  area 
relationship  was  developed  us  trip  data  from  the  mares  at  Lancaster 
on  Cayu -a  Creek,  near  Hbenezer  on  Gazenovii  Creek,  at  Gnrdenville 
on  buffalo  Creek,  and  at  Gowanda  on  Gattaraurus  Creek.  The 
relationship  was  developed  by  nlottinr  the  near  ar.r  uul  discharge 
(two-year  frequency)  for  trie  period  of  record  vs-  drainage 
area  or.  lor-lor  naner  and  determinin'  the  equation  for  the 
line  of  best  fit  through  t.h  ■  -mints.  f>-  r-  ••"ltin  *  equation 
is  Cn  ■*  1°6  A . '  y~  where  "r r"  is  t.  mean  annual  flood  dis¬ 
charge  in  cfs  (Go  '  exceedence)  and  "  ,:l  is  area  expressed  in 
square  miles.  This  generalized  curve  is  shown  on  plate  A5. 
Discharge  freouency  curves  were  developed  for  reference 
mints  at  Harlem  Road  and  East  Elma.  The  mean  annual  dis¬ 
charge  was  determined  for  the  drainage  area  at  each  reference 
point  from  the  al'ove  equation  and  the  standard  deviation  (slope  on 
lor-probability  paner)  was  determined  from  the  plotting  of 
standard  deviations  also  miven  on  nlate  A?.  The  resulting 
discharge-frequency  curves  are  riven  on  plate  Alt.  The 
information  on  plate  A5  may  be  used  to  develop  a  discharge 
frequency  curve  for  any  point  in  the  bas’r.  where  the  drainage 
area  is  known. 

All.  Since  creek  stares  in  the  flood  nlain  study  are  often 
affected  by  ice  jams,  it  was  necessary  to  develop  stage  fre¬ 
quency  curves  so  that  flood  plain  regulations  could  be  based 
on  the  stage  frequency  relationship  which  normally  causes 
damage.  A  stage  frequency  curve  was  developed  at  the  Garden- 
vill.e  gage  site  using  the  maximum  annual  stages  whether  from 
discharge  or  ice  jam.  These  recorded  stages  were  listed  in 
order  of  magnitude  and  were  then  used  as  basic  data  to 
produce  a  frequency  array  based  on  plotting  position  for  the 
?5  years  of  record.  Each  stage  was  ri'-en  its  corresponding 
frequency  from,  the  table  or  plate  Ho.  p  of  the  Heard  text. 

The  stare  frequency  relationship  is  shown  on  plate  Ac  and 
compared  with,  the  stare  frequency  which  results  fr'T  the 
discharge  frequency  and  rati  nr  curve  for  the  rare.  This 
comparison  indicates  the  effects  that  ice  jams  "r  other 
transient  obstructions  can  have  on  the  st,a~e  frequency 
relations bin. 

AIT.  ftr.ee  frequency  curves  have  also  beer,  developed  for  the 
reference  r  rin*  s  at  Harlem  Road,  doss  on,  Hina  and  East  Elr.a 
usir.~  the  rating  c  irves  developed  at  these  locations  as 
described  in  nararraph  A13  and  the  discharge  freouency  curves 
shown  or.  olate  Ah.  These  stage  frequency  curves  are  ^iown  on 
nlate  A6  and  represent  free  flow  cor.d:  ti  ins.  The  known  eleva¬ 
tions  of  ice  jam  floods  have  also  been  dotted  on  these  curves 
at  the  sane  frequency  that  was  indicated  for  that  flood  at 
Garden”! lie  and  a  curve  plotted  through  the  points.  Although 


this  relationship  cannot  be  considered  completely  valid  it 
does  provide  an  indication  of  the  possible  effect  of  ice  jams 
at  these  locations.  The  profile  and  flooded  area  for  the 
100-year  flood  were  estimated  from  the  higher  elevati  >n  of  the 
100-year  frequency  at.  the  reference  points  as  shovm  on  plate  Af . 

A13.  PATINO  oimvns 

The  staple  d;  scharge  relationship  for  the  gape  site  as 
shown  on  plate  A7  was  developed  from  the  discharge  measure¬ 
ments  made  at  the  site  by  the  1’nited  States  Peolopical  Survey. 
The  ratinp  curve  is  well  defined  by  discharge  measurements  to 
3,200  cfs  and  was  extended  through  the  slope  area  determination 
of  7,000  cfs  at  a  stare  of  7.07  feet  from  the  11  March  1952 
flood.  Rating  curves  at  Harlem  Road  and  Past  Pima  were  de¬ 
veloped  from  known  cross-sections,  discharres  ar.i  hiph  water 
levels  usinp  Manning's  formula  for  open  water  conditions.  / 
Manning's  formula  for  open  channel  flow  is  Q  =  1. lift 6  Ar2/3S'*-//‘? 

where :  n 

Q  =  discharge  in  cubic  feet  per  second 

n  -  a  friction  constant  which  is  an  index  of  the 
relative  resistance  to  flow  of  the  surface 
over  which  the  water  is  flowinr 

A  =  cross  sectional  area  of  the  waterway  in  square 
feet  to  the  water  surface 

R  =  hydraulic  radius  -  the  ratio  of  the  cross 
sectional  area  of  the  waterway  at  the  water 
surface  to  the  perimeter  of  the  channel  or 
overbank  which  comes  in  contact  with  the  water 

S  =  slop°  of  the  water  surface  in  foot  per  foot 

Known  flood  levels  and  discharges  were  used  in  establishing 
channel  "n"  factors  and  water  surface  slopes.  These  factors 
and  slopes  were  then  used  with  varyinr  elevations  and  areas  to 
determine  other  discharre  points.  The  computed  rating  curves 
are  shown  on  plate  A7. 

Alh.  Rating  curves  at  Rlossom  and  Klr.a  were  developed  at  t^e 
dams  at  these  locations  using  the  general  equation  0  =  CLH-^^ 
where : 


0  =  discharge  in  cubic  feet  per  second 

C  =  discharge  coefficient  depend:  nr:  on  shape  and 
suhmeraence  of  dam 

L  =  length  of  spillway 

H  =  energy  head  above  crest  or  in  the  case  of  a 
submerged  crest,  above  the  tailwater 

The  two  dams  were  considered  to  act  as  sharp-crested  weirs 
with  discharge  coefficients  of  3.3  until  affected  by  sub¬ 
mergence.  The  discharge  coefficient  was  reduced  for  the 
effect  of  submergence  in  accordance  with  Ell  1110-2-1603 
Hydraulic  Design  of  Spillways  31  March  1965. 

These  rating  curves  are  valid  for  open  channel  conditions 
only  and  do  not  reflect  the  effect  of  ice  jams  or  other 
obstructions.  The  rating  curves  have  not  been  extended 
far  enough  to  show  the  estimated  elevation  for  the  Standard 
Project  Flood.  The  profile  and  flooded  area  for  the  Standard 
Project  Flood  were  estimated  by  using  valley  sections  near 
the  reference  points  and  using  the  100-year  prof: le  as  a 
guide. 

A15.  BRIDGES 

Data  on  bridges  crossing  3uffalo  Creek  within  the  study 
area  are  given  in  table  Alj.  Although  the  high  water  profiles 
on  plates  6  and  ?  indicate  that  high  water  nearly  fills  the 
bridge  opening  at  Union  Road  and  Transit  Road,  neither  of  the 
bridges  unduly  raises  upstream  water  surfaces.  These  bridges 
along  with  Borden  Road  and  Winspear  Road  have  relatively  low 
approaches,  which  are  overtopped  during  the  higher  flood  flows 
so  that  the  bridges  do  not  act  as  the  control.  At  Transit 
Road  high  water  also  backs  over  Clinton  Street  ich  parallels 
the  creek  at  that  point.  Although  having  the  highways  over¬ 
topped  during  floods  reduces  their  effectiveness,  raising  the 
approaches  would  result  in  higher  upstream  stages.  Any  new  or 
replacement  bridges  across  Buffalo  Creek,  where  the  roadway  is 
intended  to  be  above  flood  level,  would  require  a  waterway  area 
at  least  as  large  as  the  Seneca  Creek  Road  Bridge.  This  area 
should  be  available  below  the  January  1959  flood  elevation 
at  that  location. 


TABLE  A U.  -  Bridge  data 
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(5)  High  water  flocds  cne  or  both  of  bridge  approaches. 


A 16.  BENCH  MARKS 


In  determining  the  elevations  of  the  high  water  marks 
through  the  study  area,  numerous  bench  marks  were  established 
for  vertical  control.  Table  A5  is  a  listing  of  the  location 
and  description  of  these  bench  marks.  The  bench  marks  are 
located,  approximately,  on  plates  2,  3,  4,  and  5.  The  list 
is  furnished  as  an  aid  to  local  interests  in  establishing 
staff  or  crest  gages,  setting  minimum  elevations  for  future 
development  or  establishing  other  elevations  necessary  to 
flood  plain  planning.  All  elevations  for  future  develop¬ 
ment  in  the  flood  plain  area  should  be  comparable  with 
elevations  used  in  this  report.  All  elevations  in  this 
report  are  referred  to  U.  S.  Coast  and  Geodetic  Survey 
datum.  The  conversion  factors  between  U.S.C.  &  G.S.  datum 
and  other  datum  planes  used  in  the  area  are  given  in  table  A6. 
The  bench  marks  listed  in  table  A5  should  be  suitably  marked 
and  preserved. 

A17 .  HIGH  WATER  MARKS 

A  tabulation  of  the  high  water  marks  obtained  in  the 
study  area  for  the  March  1955,  January  1959,  and  March  1962 
floods  is  given  in  table  A7.  The  approximate  locations  of 
the  high  water  marks  are  shown  on  pates  2,  3,  4,  and  5. 

These  points  were  used  to  develop  tr.e  flood  profiles  shown 
on  plates  6  and  7.  It  will  be  noted  that  the  profiles,  as 
drawn,  do  not  pass  exactly  through  all  of  the  high  water 
marks.  All  high  water  marks  contain  some  inaccuracies  in 
reporting  due  to  wave  action,  velocity  head,  lack  of  a  suit¬ 
able  reference,  etc.  The  profile  must  be  fitted  through  the 
available  points  considering  river  slope,  channel  size  and 
overbank  flow  areas.  The  profiles  furnished  provide  sufficient 
data  for  use  as  references  for  flood  plain  regulations.  The 
individual  high  water  marks  are  furnished  to  provide  a  series 
of  known  elevations  from  which  future  flood  elevations  can  be 
measured.  The  new  flood  elevations  can  be  determined  by  simply 
measuring  up  or  down  from  the  known  high  water  mark.  The 
elevations  from  the  high  water  marks  can  also  be  transferred 
to  any  nearby  property  to  determine  the  extent  and  denth  of 
Inundation  for  a  recurrence  of  that  flood.  The  eleva.jons 
of  the  high  water  marks  are  given  to  the  nearest  hundredth  of 
a  foot.  This  amount  of  precision  is  not  obtained  from  the 
original  high  water  descriptions  but  is  tne  actual  elevation 
of  the  shiner,  paint  mark,  etc.,  which  marks  its  location. 

These  marks  should  be  preserved  and  used  as  additional  bench 
marks  in  subsequent  flood  plain  survey  work. 


TABLE  A5.  -  Bench  mark  descriptions 


Bench  mark 
designation  & 
approximate 
river  mile 

Elevation, 
feet  on 
U.S.C.  &  G.S . 
datum 

Description 

A 

0.0 

601.73 

Harlem  Road  Bridge  over  Buffalo  River. 
Approx.  500'  south  of  Harlem  Rd,  and 
Clinton  St.  A  chiseled  square  on  the 
east  end  of  the  south  abutment. 

B 

1.5 

609.47 

New  York  Central  P..R.  Bridge  over 
Buffalo  Creek.  A  chiseled  square 
at  center  of  east  end  of  south 
abutment.  Approx.  0.5  feet  from 
steel  girder. 

C 

2.3 

628.21 

Union  Road  Bridge  over  Buffalo  Creek. 

A  chiseled  square  on  top  of  small 
pillar,  second  from  the  south,  of 
the  upstream  concrete  railing  wall. 

D 

3.3 

649.67 

North  side  of  Clinton  and  Lindner  Dr. 

A  chiseled  cross  on  northeast  corner 
of  culvert  headwall. 

E 

4.2 

658.88 

At  Buffalo  Air  Park,  4500  Clinton  St. 

A  chiseled  on  east  bolt  in  top 

of  fire  hydrant. 

F 

4.9 

668.61 

At  northeast  corner  of  Clinton  St.  and 
Borden  Road.  A  chiseled  cross  in  the 
southwest  corner  of  "Esso"  sign  base, 
1.1  feet  above  blacktop. 

G 

5.6 

661.11 

Transit  Road  bridge  over  Buffalo  Creek 
Approx.  200  feet  south  of  Transit  Rd. 
and  Clinton  St.  on  the  upstream  rail¬ 
ing  support.  A  chiseled  cross  on 
northeast  corner  of  the  fourth  suppor 
from  north  end  of  bridge. 

H 

5.9 

668.82 

At  southeast  corner  of  Clinton  and 
Seneca  Creek  Road.  A  chi.. c  led  square 
on  the  southeast  corner  of  culvert 
headwall .. 

I 

6.6 

697.14 

At  southeast  corner  of  Clinton  and 
Winspear  Road.  A  chiseled  square  on 
the  southeast  corner  of  culvert  head- 
wall. 

1 


TABLE  A5.  -  Bench  mark  descriptions  (Contd) 


Bench  mark 
designation  & 
approximate 
river  mile 

Elevation, 
feet  on 
U.S.C.  &  G.S. 
datum 

Description 

J 

8.3 

718.95 

At  southwest  corner  of  Clinton  St.  and 
Handy  Rd.  A  chiseled  cross  on  the 
northeast  corner  of  culvert  headwall. 

K 

9.7 

765.94 

At  southeast  corner  of  Clinton  St.  and 
Bowen  Rd.  A  chiseled  cross  on  south¬ 
west  corner  of  drainage  grate  frame. 

L 

11.6 

784.64 

At  southwest  corner  of  Clinton  St.  and 
Girdle  Rd.  A  chiseled  cross  near 
center  of  culvert  headwall. 

M 

12.0 

790.93 

At  southeast  corner  of  Clinton  St.  and 
Stolle  Rd.  A  chiseled  square  on  the 
northwest  corner  of  culvert  headwall. 

N 

13.1 

788.73 

Bullis  Road  bridge  over  Buffalo  Creek. 
A  yellow  paint  mark  on  top  of  down¬ 
stream  railing  wall.  Located  at 
center  line. 

0 

14.7 

799.05 

Approx.  0.2  mile  south  along  Creek  Rd. 
from  Stolle  Rd.  A  chiseled  cross  in 
the  center  of  east  headwall  of  old 
culvert  bridge,  approx.  50'  west  of 
present  road. 

P 

16.0 

836.08 

Jamison  Road  bridge  over  Buffalo  Creek 
Approx.  400'  west  of  Creek  Rd.  Up¬ 
stream  railing.  A  chiseled  cross  on 
south  bolt  of  the  tenth,  from  the 
east,  railing  support. 

Q 

17.5 

844.02 

Porterville-East  Aurora  Rd.  bridge 
over  Buffalo  Creek.  A  chiseled 
square  in  the  top  of  the  upstream 
railing  wall. 

I 


TABLE  A6.  -  Conversion  factors  between  United  States  Coast 
and  Geodetic  Survey  (G.S.C.  &  G.S.)  and  other 
area  elevation  data  at  Buffalo.  N.  Y. 


To  obtain  U.  S.  Coast  and  Geodetic  Survey  Datum 

Datum 

Conversion  factor 

International  Great  Lakes 

+1.29 

datum  (1955) 

U.  S.  Lake  Survey  (1935) 

-0.56 

U.  S.  Geological  Survey 

-0.56 

NOTE:  Although  these  conversion  factors  may  vary 

slightly  in  different  localities,  they  should 
give  satisfactory  results  for  flood  plain 
regulation  purposes. 


A13 


i 


TABLE  A7.  -  Highwater  mark  elevations 
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A18 .  USE  OF  THE  DATA  | 

The  data  on  climatology  and  notable  storms  provide  ] 

general  information  on  the  causes  and  results  of  past  floods. 

The  rating  curves  and  frequency  data  give  an  indication  of 
the  return  interval  of  various  flood  occurrences  and  there¬ 
by  provide  a  basis  for  selection  of  the  selected  regulatory 
flood.  The  flood  profiles  and  maps  of  inundated  areas  can 
be  used  to  establish  flood  plain  regulations  throughout 
the  study  area  along  Buffalo  Creek.  The  high  water  mark 
elevations  and  bench  marks  can  be  used  to  determine  pos¬ 
sible  flood  elevations  at  any  property  or  prospective 
development  within  the  study  area. 

A 19.  AUTHORIZATION 

This  flood  plain  information  report  has  been  prepared 
under  the  authority  granted  in  Section  206,  Public  Law 
86-695,  as  amended  (Flood  Control  Act  of  1960).  The  text 
of  Section  206  states,  "(a)  That,  in  recognition  of  the 
increasing  use  and  development  of  the  flood  plains  of  the 
rivers  of  the  United  States  and  of  the  need  for  information 
on  flood  hazards  to  serve  as  a  guide  to  such  development, 
and  as  a  basis  for  avoiding  future  flood  hazards  by  regula¬ 
tion  of  use  by  States  and  municipalities,  the  Secretary  of 
the  Army,  through  the  Chief  of  Engineers,  Department  of 
the  Army,  is  hereby  authorized  to  compile  and  disseminate 
information  on  floods  and  flood  damages  including  identifica¬ 
tion  of  areas  subject  to  inundation  by  floods  of  various 
magnitudes  and  frequencies,  and  general  criteria  for  guidance 
in  the  use  of  flood  plain  areas;  and  to  provide  engineering 
advice  to  local  interests  for  their  use  in  planning  to 
ameliorate  the  flood  hazard;  provided  that  the  necessary 
surveys  and  studies  will  be  made  and  such  information  and 
advice  will  be  provided  for  specific  localities  only  upon 
the  request  of  the  State  or  a  responsible  local  govern¬ 
mental  agency  and  upon  approval  by  the  Chief  of  Engineers; 

(b)  The  Secretary  of  the  Army  is  hereby  authorized  to 
allot,  from  any  appropriations,  hereaftermade  for  flood 
control,  sums  not  to  exceed  $2,500,000  in  any  one  fiscal 
year  for  completion  and  dissemination  of  such  information," 
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